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THE COAST DE- 
FENSE MONITOR 
AMPHITRITE, 
The formidable 

little warship 

which forms the 
subject of the ac- 
companying illus- 
trations is one ofa 
group of five simi- 
lar vessels whose 
keels were laid as 
far back as the 
year 1874. In the 

Official lists of the 

navy they are de- 

scribed as iron low 
freeboard coast 
defense monitors. 

With the excep- 

tion of a few small 

gunboats, they 
represent the only 
new construction 
attempted in the 
navy during that 
long twenty years 
of silence which 
fell upon the busy 
navy yards of the 
country from the 
close of the civil 
war to the date of 


g of even these, 
re ships was car- 
ed on slowly, 
id it was stop- 
2d before they 
ere completed, 
.d the shells of 
e ships, with 
eir engines on 
vard, ‘but with 
» armor or arma- 
ant, were laid 
», and it was not 
itil March 3, 
85, that an ap- 
opriation of $3,- 
8,046 was made 
r their comple- 
on. 

Of the five mon- 
yrs, three, the 
iantonomoh, 
onadnock, and 
error, are sister 
tips to the Am- 
iitrite, which is 
' 3,990 tons dis- 
lacement, the 
uritan being 
siderably larg- 
, 6,060 tons, and 
irying 12 inch 
zainst the 10inch 


the construction : Sg = ~ — ans of the small- 
fou 1001 SSS SS eee —= — (Continued on 
navy. The build- HE COAST DEFENSE MONITOR AMPHITRITE. page 381.) 
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THE SINKING OF THE BATTLESHIP TEXAS. 
That most unlucky of all the ships of our navy, the 
| Texas, has added one more accident to the long list 
which lies to her credit by going to the bottom as she 
lay at her moorings at the Brooklyn Navy Yard last 
week. 

As far as can be learned at this early stage of the 
| inquiry, it looks as though the accident was due to an 
attempt to make repairs upon the ship’s starboard 
injection valve while she was afloat. The injection 
valve controls the admission of sea water to the con- 
densers, and is situated near the entrance of a pipe, 
which pierces the ship’s bottom, and conducts water 
idirectly from the sea to the condensers. It appears 
that this apparatus was being overhauled, and that a 
temporary valve had been put in with a view to ena- 
bling the repairs to be made without placing the Texas 
in dry dock. Why this work was done afloat can only 
be surmised ; but we can well understand that there is 
a reluctance to put the Texas in dry dock oftener than 


is necessary, on account of the serious straining of her/ 


structure which took place on the last occasion of her 
| docking at this navy yard. 

The valve by which the main injection pipe is closed 
is operated by a screw which works in a stout yoke. It 
‘appears to have been this yoke which parted and al- 
lowed the sea water to flow in through the 13 inch 
pipe, with the result that the engine room and stoke- 
hold were flooded, the water gaining so rapidly that 
the Texas sank until she rested upon the mud at the 
bottom of the East River. That she did not disappear 
' altogether is due to the fact that there was not sufficient 
| depth of water at this point to cover her ; had the acci- 
| dent happened in deeper water, this battleship would 
now be out of sight, possibly for good. As it was, the 
divers were able to plug up the valve, and, with the as- 
sistance of a few wrecking tugs, the water was pumped 

from her hold and the ship floated. 
The accident has created quite a sensation, and it is 
| being freely asked what is the value of watertight com- 
partments and the powerful pumping machinery of our 
warships if a paltry 13 inch hole can send them to the 
bottom in a sheltered navy yard. The accident hap- 
pened in the early morning, and it will probably trans- 
pire that the watertight doors were open and that the 
; water rose to the furnaces and put them out before 
any effective pumping could be attempted. It is cus- 
tomary to keep these doors open in harbor, and espe- 
cially in dock, when repairs are under way, as a matter 
‘of convenience ; but we think that in view of the very 
. critical nature of the repairs which were under wey, 


a8 prudence wouid have suggested the closing of all doors 


leading into the starboard engine room, into which the 
; disabled injection valves opened. . 
| This accident teaches the same lesson as the melan- 
‘choly loss of the British battleship Victoria. In the 
'‘ subsequent inquiry it was shown that when she was 
/ rammed by the Camperdown her watertight doors 
were open, and it is now generally agreed that had 
they been closed this noble ship might be afloat to-day. 
'The evidence showed that during peace maneuvers, 
it was customary for convenience to leave them open. 

These modern battleships are as intricate and as 
delicate as they are ponderous and costly. All the 
elaborate precautions of minute subdivision, bulk- 
heads, and powerful pumping machinery is after all 
dependent upon the ‘“‘human element” for its effi- 
ciency. It may surely be laid down as a general rule 
that, no matter where a battleship may be, whether in 
storm or calm, at sea or in dock, watertight doors are 

fulfilling their function only when they are closed ; 
| that this should be their normal position—the rule and 
not the exception. 

Looked at in any light the mishap is a most deplor- 
able occurrence, and coming as the crowning trouble 
in a long list of casualties it is liable to shake the con- 
‘ fidence of the people at large in the Navy Department 
just at a time when it should be confirmed. It is just 
a piece of the sheerest good luck that one of the most 
costly ships in the navy is not now lying at the bottom 
of the sea, lost beyond recovery. Had the Texas sunk 
a few feet-out in the river, or off Staten Island, or in 
any locality where the water was deep enough to have 
covered her protective deck, she would, in all proba- 
bility, have proved a total loss. Had the accident oc- 
curred at sea, and at night, it is more than likely that 
three or four hundred souls would have gone down 
_ with the ship. That the Texas is still afloat is due to 
the fact that the water in which she sank was not deep 
enough to cover the top of the watertight bulkheads, 
‘and consequently it was possible to pump her out. 

What with the mishap to the Columbia at the South- 
ampton dry dock, when she came near having her back 
broken, the recent collapse of the Brooklyn dry dock, 
and now the sinking of the Texas, the recent record of 
the Navy Department has not been such as to bring to 
it much credit or strengthen the confidence of the pub- 
| lie in its efficiency. The wretched mishap which is now 

the subject of inquiry might easily have involved the 
loss of a whole ship’s company and done irreparable 


11g damage to the prestige of the navy, and it isearnestly to| able development within the next few years. 


THE CLOSE OF THE VENEZUELAN DIFFICULTY. 

The cause of civilization has won a bloodless victory 
in the agreement which has recently been reached by 
the governments of the United States and Great Britain 
on the Venezuelan question. That the result was an- 
ticipated robs it of none of its value or significance. 

It is but a few months since the two greatest nations 
upon earth, who claim to be the exponents of all that 
is best in modern civilization, were confronting each 
other almost with hand upon the sword-hilt. There 
was discernible an ill-suppressed exultation among 
those nations which are as yet under the thralldom of 
despotic power at the bare suggestion of a struggle to 
the death between the two great branches of the 
Anglo-Saxon race, which, under systems of government 
that differ chiefly in name, have proved that the free- 
dom of the individual and the sovereignty of the 
people are the true secret of national wealth, power, 
and contentment. The mere thought of war made two 
things apparent, nameby, that it would have been the 
most awful conflict in the history of mankind, both for 
its intrinsic horrors and for its irreparable loss; and 
that the cause of civilization would have been thrown 
back half a century. 

But it was not to be. The spread of education, 
the broadening of international sympathies, enlight- 
ened views of the true relations of peoples and nation- 
alities to one another, and above all the increasing con- 
trol of passion by reason in the individual, are respon- 
sible for the present amicable settlement of the diffi- 
culty. ‘‘ Peace hath her victories as well as war,” and 
no triumph of arms, however brilliant, could have shed 
the glory upon either nation which is cast upon them 
collectively in the hour of their nutual forbearance. 

The first definite announcement of the event came 
from Lord Salisbury at the banquet attending the in- 
stallation of the Lord Mayor of London ; an occasion 
on which the Prime Minister is always expected to 
make important announcementsof a political nature. 
He said: ‘‘ You are aware that in the discussion had 
with the United States on behalf of their friends in 
Venezuela, our question has not been whether there 
should be arbitration, but whether arbitration should 
have unrestricted application, and we have always 
claimed that those who, apart from historic right, had 
the right which attaches to established settlements 
should be excluded from arbitration. Our difficulty 
for months has been to define the settled districts, and 
the solution has, I think, come from the government 
of the United States, that we should treat our colonial 
empire as we treat individuals; that the same lapse of 
time which protects the latter in civic life from hav 
ing their title questioned should similarly protect an 
English colony, but beyond that, when a lapse could 
not be claimed, there should be an examination of title 
and all the equity demanded in regard thereto should 
be granted. 

“*T donot believe Iam using unduly sanguine words 
when I declare my belief that this has brought the con- 
troversy toan end.” 

It will thus be seen that the compromise secures a 
broad recognition of the vital principles contended for 
by each nation. The jealous care with which Great 
Britain guards the person and property of the meanest 
of her subjects is abundantly vindicated and is allowed 
to extend itself to every subject who can justly lay 
claim to it in the present case; while the rights of the 
United States under the Monroe doctrine as defined by 
the present administration in the case of Venezuela 
are acknowledged by Great Britain. The Venezuelan 
incident is practically closed, and closed in a common 
sense and harmonious way. The abiding effect will-be 
beneficial to both parties, and will lead, it is hoped, to 
“arbitration” as the only civilized method of settling 
the household quarrels of the two great: branches of 
the one great race. 

8+ 
Indiana as an Oil Field. 

More than 2,700 oil wells were bored in Indiana in 
1895, and hopeful, well informed men expect that enor- 
mous total will be surpassed in 1896. The oil industry 
of Indiana is coming to be one of the greatest in the 
State, and it is confidently predicted in some quarters 
that the State will soon rank with Pennsylvania and 
Ohio in the quantity of oil annually taken out of the 
ground. Last year was the first in the history of 
Indiana’s oil industry that no serious accidents or ex- 
plosions occurred. 

The main oil field of Indiana borders on the north- 
west extension of the gas belt. It has the form of a 
huge L, extending east from Van Buren Township, 
Grant County, to Geneva, Adams County, and south 
from Geneva to Winchester, Randolph County. The 
first venture made for oil in the State was on the J. J. 
Clark farm, in Crawford County, in 1862-63. Oil and 
water were encountered in this well at the depth of 648 
feet. In the Mifflin well, drilled in 1865, some oil was 
found at the depth of 135 feet. 

A writer in the Indianapolis Journal holds that the 
Indiana field is only an infant. He looks for a remark- 
While 


be hoped that the whole matter will be thoroughly ven- 2,711 wells were completed, only 754 went dry in the 
tilated and the blame placed where it rightly belongs. | year just passed. 
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RAPID TRANSIT IN NEW YORK CITY, 

The amended plans and a digest of the report for a 
scheme of rapid transit in New York City, which were 
submitted by Mr. W. B. Parsons, the chief engineer, at 
the last sitting of the board, will be found in the cur- 
rent issue of the SUPPLEMENT. They are worthy of 
the careful study of the citizens of the metropolis and 
incidentally of every one who isinterestedin the pro- 
blems of city transportation. 

It is safe to say that there is no municipal question— 
not even that of water supply—which is likely to be- 
come so perplexing in the twentieth century as that of 
how to handle the ever increasing multitude which 
day by day rolls like the flow and ebb of a tidal wave 
to and from the business centers of the great cities of 
the world. Questions of rapid transit are of the kind 
that cannot be taken in hand too early, for the per- 
plexities which they have to solve grow by delay. The 
growth of urban population and the increase in the 
per capita travel issorapid that provision for rapid 
transit should by rights be made well in advance of the 
demand for it; otherwise a city’s traffic is certain to 
overtake and swamp its accommodation. This is the 
condition of rapid transit in New York to-day, where 
hundreds of thousands of its citizens are carried to and 
from the city amid miseries of overcrowding that are a 
positive disgrace to a metropolitan city. 

The Board of Rapid Transit [Railroad Commission- 
ers was appointed about three years ago to deal with 
the whole question and provide a new railroad system. 
Its first plans called for a four-track underground 
road, beneath Broadway, from the Battery to the up- 
per city, and above-ground tracks from the upper city 
to the suburbs. It was to cost something over $50,- 
000,000. This scheme was vetoed by the Appellate Jus- 
tices, who closed the Broadway route for underground 
roads, and declared the cost to be prohibitive. The 
plans embodied in the recent report of the engineer 
have been drawn to conform to the rulings of the 
court, which they do by avoiding Broadway alto- 
gether in the lower city and by bringing the cost below 
$30,000,000—on the face of it, avery reasonable figure 
for a work of this magnitude. 

The present plan places the terminus at the Post 
Office, around which a loop would be constructed, so 
that there would be: no switching or crossing of local 
and express trains. From this point there would bea 
four-track underground road beneath Center Street, 
Elm Street, and Fourth Avenue to Forty-second Street. 
Here the system would divide; one branch consisting for 
the present of two tracks, would extend beneath Park 
Avenue, alongside of the existing Harlem Railroad, to 
One Hundred and Tenth Street, where it would swing 
over to the left and proceed northerly as a three-track 
road to the Harlem River, the third track being used 
for express trains. Such a line would serve the exten- 
sive district lying beneath the Ninth Avenue Elevated 
and the present Harlem Railroad. The district north 
of the Harlem River and east of the Harlem Railroad, 
Mr. Parsons thinks, can be wisely left to be served for 
the present by the improved facilities which can be af- 
forded by the Manhattan Elevated Railroad Company; 
and should this company refuse to extend and improve 
its facilities, it will be possible at any time to lay out 
and construct a new line. 

The annexed district of New York lying to the west 
of the Harlem Railroad is to be served by acquiring 
private property, and building a railroad, elevated or 
depressed, as far as Tremont Avenue, where it would 
terminate for the present. Any further extension that 
might be required could be met by building an elevated 
road through Jerome Avenue. 

Mr. Parsons is of the opinion that, before building 
this last extension, it would be well to open the under- 
ground road from the City Hall Park to the Battery. 
We fully agree with this suggestion, and indeed it is a 
question whether the Battery should not be made the 
starting point of the present amended scheme, and 
whether it would not be good policy to incur at once 
the outlay involved in the construction of this part of 
the line, even if the northern extensions of the road 
were curtailed thereby. 

From Forty-second Street and Fourth Avenue a two- 
track road would be built through that street and up 
Broadway to Fifty-eighth Street, and a three-track 
road from there to Ninety-eighth Street. From Ninety- 
eighth Street to One Hundred and Thirty-fifth Street 
it would be continued as a two-track road, being car- 
ried across the viaduct at that point if so desired. Be- 
yond this point the proposed cable or electric road of 
the Third Avenue line would give a through connec- 
tion with Kingsbridge and Yonkers. It is further 
stated in the report that all the proposed roads on 
Manhattan Island are capable of being enlarged to 
four tracks. 

The amended plans are a decided improvement over 
those rejected by the Appellate Court. The cost is 
only sixty per cent as great; and by taking the Elm 
Street route the difficulties of construction are greatly 
reduced and the objections from property holders 
avoided. Elm Street is to be widened, and the tunnel 
can be constructed simultaneously with this work, the 
cut being made in the open. 


The opening of another great north and south. 
thoroughfare contiguous to Broadway will greatly re- 
lieve the present congestion, and its underground road 
will undoubtedly give it in time an importance second 
only to Broadway itself. 

By a study of the plans it will be seen that the rails 
will not lie nore than about seventeen feet below street 
level; and if the station platforms are built level with 
the platforms of the car, it will not be necessary for 
passengers to descend more than thirteen feet to reach 


the train. 
—— 


Horseless Carriages for Mail Service, 

The Railway Mail Service, which has charge of the 
wagon deliveries in New York City, is about to experi- 
ment with horseless wagons with which to collect mail 
from the street boxes. The matter has been under the 
consideration of Second Assistant Postmaster-General 
Neilson for a long time, and discussing the question in 
his annual report, he says: 

‘It is hoped that the experiments with the horseless 
wagons, which will be tried during this fall, will besuc- 
cessful, and will enable the department to put these col- 
lection wagons in service at a greatly reduced expense, 
the theory being that the horseless wagon will be very 
much less expensive to operate than the horse wagon. 
This will be thoroughly tested, and the information 
that is needed gained in a very short time. The horse- 
less wagon that is being constructed is built upon iden- 
tically the same plan as the horse wagon, and will ac- 
complish exactly the same result as far as the service 
goes, the only difference being in the mode of locomo- 
tion.” 

Data of this kind would be very valuable and render 
more real service to the industry than the offering of 
prizes for races in which the element of speed is too 
often considered in advance of the real practicability. 

It is only a short time since the improved collection 
wagons were tried in New York City. The experiment 
has proved a complete success, for the new service ac- 
complished all that was expected of it. Superintendent 
Bradley, of the Railway Mail Service, in an interview 
said : 

‘‘Our experience with the collecting wagons now in 
the service has demonstrated their usefulness beyond 
all doubt, and I consider them a pronounced success. 
They are not intended so much to save time in the 
transmission of mail from points of collection to re- 
ceiving stations as they are to expedite the handling 
of the mails. This they certainly do. As it is now, 
nail collected from street boxes by one of these wagons 
is stamped, assorted, separated, and made ready for 
immediate shipment to points of destination as soon as 
it reaches the station. All the time it is in transit is 
thus used to good advantage. When we have a suf- 
ficient supply of these wagons, we can take mail col- 
lected from the street boxes to postal cars direct, with- 
out sending it to the general office or to stations at all. 
This will improve the service in all parts of the city and 
save much time.” 

The horseless wagon now building will be put in use 
in New York City in a week or so. A representative 
of Superintendent Morgan, of the City Delivery Ser- 
vice, said that it was the general impression that the 
horseless wagon service, if a success, would be used en- 
tirely in the upper and suburban parts of town, where 
the pavements were good, the streets less crowded, and 
the distances between the boxes and the branch post 
offices longer. 

+0 


The Berliner Telephone Patents Case before the 


Supreme Court, 

The case of {the United States against the American 
Bell: Telephone Company was argued in the United 
States Supreme Court on November 11. In some re- 
spects the case is regarded as among the most import- 
ant before the court, as it involves the validity of the 
Berliner patents, owned by the Bell Company. 

Attorney-General Harmon, Solicitor-General Conrad, 
and a number of attorneys representing special in- 
terests, appear in connection with the suit of the 
United States, while the Bell Company has a heavy 
array of counsel, including Messrs. James J. Storrow, 
James H. Choate, and Frederick P. Fish. The Stand- 
ard Telephone Company is represented by General 
James McNaught and Myron Francis Hill, who have 
filed a brief on two points in behalf of the govern- 
ment. The Standard Company has no direct interest 
in the litigation, except as it affects the general use of 
telephones. It is said that a decision in favor of the 
government would tend to open the telephone to pub- 
lic use. 

Owing to the importance of the interests involved, 
the court granted nine hours for argument, which will 
continue the case for about three days. Judge R. 8S. 
Taylor, of Indianapolis, opened the argument on No- 
vember 11 in behalf of the United States. 

HISTORY OF THE SUIT. 

The suit began February 2, 1893, when the Attor- 
ney-General filed a bill in equity against the American 
Bell Telephone Company and Emile Berliner, asking 
for the annulment of its patent. An alternative prayer 
was made chat if the patent was not declared wholly 
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null and void, it should be repealed in part, as the court 
determined proper. The Berliner application for pa- 
tent was filed June 14, 1877, but the patent was not 
issued until fourteen years thereafter. 

The main points raised by the United States are: 

First—That the patent is void for illegal delay in its 
issue. 

Second—That it is also void on the ground that a 
prior patent was granted upon the same application to 
the same applicant for the same invention. 

The patent covers what is known as the microphone. 
The Attorney-General will set up that the Bell Tele- 
phone Company “‘designedly and with intent to there- 
by prolong its monopoly, delayed and prolonged the 
pendency of the application for more than thirteen 
years after its control of the patent.” 

The Bell Telephone Company, in its answer, points 
out that the United States officials from the first have 
had entire control of the application for patent, and an 
express denial is made that*there was any fraud, acci- 
dent, or mistake. The company maintained that it 
had not designedly delayed the issue of the patent, 
with a view to extending its rights. It alleged that if 
there was any slowness, it was the act of the plaintiff 
itself, the United States. 

The case was tried in the United States Circuit Court 
for the District of Massachusetts, where the contentions 
of the United States were sustained. The Bell Com- 
pany appealed to the Circuit Court of Appeals, where 
the preceding decision was reversed on the ground 
that there was no evidence of dereliction of duty in the 
Patent Office, and the bill in equity of the United 
States was dismissed. 

The case now comes before the Supreme Court on an 
appeal by the United States from the decision of the 
Court of Appeals. The same points first presented, as 
to delay, are still foremost, and the arguments of coun- 
sel on November 11 were directed mainly on these 
points.—Washington Post. 
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The Cire Perdu Process, 

The revival of the ‘‘ lost art,” or ancient wax process, 
in sculpture has lately been accomplished in this coun- 
try by a well known Rhode Island artist, Hippolyte L. 
Hubert, notably in a bust of the late Judge Carpenter 
of that State, says the New York Sun. The process is 
public, except in one particular, the hardening of the 
gelatine used. The clay or plaster bust is covered with 
a clay coating of even thickness; this is again coated 
with plaster, the clay being used to give the thickness 
of the gelatine ; both clay and plaster are then remov- 
ed in two sections. The clay is taken from the plaster 
and the space between the work and the plaster filled 
with gelatine, prepared by the secret process to resist 
the action of heat. The gelatine is cast into two 
moulds, closely adhering to every feature of the work, 
and is now prepared to receive the wax, which is attach- 
ed to the gelatine mould until a thick enough coating 
is obtained, when the gelatine mould is at once re- 
moved, and may be melted and used again. The 
whole secret of the process is in the preparation 
of the gelatine so as to resist the action of the hot 
wax. The wax model thus obtained is hollow and very 
light, is an exact reproduction of the original bust, 
and may be given any finishing touches that the sculp- 
tor desires. Being susceptible to the action of the 
atmosphere and of heat, these wax models are kept 
floating in water until the time they are conveyed to 
the foundry. The work of the sculptor is then finish- 
ed, and the success of the casting depends, of course, 
on the founder. 
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The Late Henry A. Mott, 

Dr. Henry A. Mott, the well known chemist, engi- 
neer and author, died on November 8, in New York 
City. He was born at Clifton, Staten Island, in 1852 
and was a grandson of Dr. Valentine Mott, the distin- 
guished surgeon. He took the degrees of Engineer of 
Mines and Bachelor of Philosophy at the School of 
Mines, Columbia College, and in 1875 received the de- 
gree of Doctor of Philosophy. After a study of chem- 
istry he acted as an expert and conducted some remark- 
able cases relative to the adulteration of baking pow- 
ders with alum and also butter substitutes. In 1881 he 
became Professor of Chemistry in the New York Medi- 
cal College and Hospital for Women. He was a mem- 
ber of many learned societies and wrote able scientific 
works, among which are ‘‘ Was Man Created?” ‘‘ The 
Air We Breathe,” ‘‘ Matter, Force and Energy,” ‘~The 
Chemist’s Manual and Chart on Food.” He was the 
author of many minor works and papers. 
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Our Anniversary Number. 

Our supply of copies of this great semi-centennial 
number, although the edition was so large, has now 
become so limited that we again remind subscribers 
and others interested who desire a copy for perusal or 
preservation that they should be prompt in sending in 
their orders. It has been found necessary, as pre- 
viously announced, to advance the price to twenty-five 
cents a copy, which should be sent with the order. 
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IMPROVED WHITE LEAD GRINDING MACHINES, 

The accompanying illustrations represent 
machines embodying the latest improvements 
for facilitating the grinding of white lead- 
They were recently built for the John T. Lewis 
White Lead Company, of Philadelphia, by the 
Robert Poole & Son Company, of Baltimore, 
and form quite a departure from the usual ma- 
chines for such purposes. 

In the process of the manufacture of white 
lead, the lead, after coming from the corroding 
pots, where the pure or blue lead is treated 
with reducing acids, is ground in water to 
disintegrate all lumps of corroded lead before 
going to the settling tubs. The large machine 
illustrated herewith, which is known in the 
trade as a water mill, is designed to do this 
work. As the highest efficiency was one of the 
requisites, it was determined to depart froin 
the usual light design and make a machine 
having heavy parts to be run at high speeds, 
and with all possible automatic details and 
labor-saving devices as well as the highest class 
of workmanship and best materials through- 
out. 

The machine consists of a heavy bed plate of 
the box pattern, erected on solid concrete 
foundations, about 12 feet square. This plate 
carries four heavy square cast columns 5 feet 
long, on top of which rests a similar sized plate 
carrying the stones for grinding, which are 54 
inches diameter of the best solid French buhr 
type. The under stone is the runner in every 
case. They are fitted in bronze baskets, and 
mounted on heavy spindles which drive 
by a universal joint device. There are four 
sets or pairs of these stores, making what is 
termed a double mill, although but one-half 
or two sets of stones only are in operation at a 
time; the other two sets are ‘‘spares.” Under 
each set of upper stones there are placed two 
conveyors, driven by chain belt from the main 
shaft, to carry the material after the first grind- 
ing from the upper to the lower run of stones. 
Besides being positive this attachment econ- 
omizes space, which would be necessary to ob- 
tain the same results by gravity. After passing its 
second grinding through the lower run of stones, the 
material is spouted away, and conveyed to the settling 
tubs. 

The main horizontal shaft of the machine con- 
nects directly with the engine, and the power is 
transmitted from this shaft to a central upright 
shaft by heavy machine cut bevel mortise gearing. 
From thence it is transmitted to the stone spindles 
by wood and iron spur gears, machine cut. Each 
stone pinion on the spindles is fitted with a very 
positive and powerful fric- 
tion clutch, admitting of 
any pair of stones being 
thrown out at will. The 
toes of the spindles run in 
specially designed bronze 
steps, adjustable from 
above. All the driving 
mechanism is placed be- 
tween the two bed plates 
in a compact yet well de- 
signed manner, and all heal 
parts are easily accessible, TT 
either for cleaning, adjust- = 
ing or repairs.. The opera- 
tion is all controlled from 
the grinding floor, by suit- 
able levers and connec- 
tions. The floor space oc- 
cupied is 12 feet by 12 feet, 
while the total height from 
lower floor to top of buhr 
casing is 14 feet 914 inches. 
Total weight of machine 
on foundations, 112,000 
pounds. The capacity of 
the machine is about 50 tons 
per day of 10 hours, requir- 
ing 75 horse power to drive. 

After leaving the water 
mill, the product is allowed 
to settle by gravity in set- 
tling tubs, after which the 
water is evaporated by 
steam heat, and the lead is 
then ready to be mixed 
with oil. This is, in part, 
accomplished by a centri- 
fugal mixer, shown at the 
top of one of the engrav- 
ings. This machine consists 
of a cast iron base, with 
annular V slots, on which 
rests a cast iron pan 48 
inches in diameter, 12 
inches deep, with a circu- 
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MIXER AND OIL MILL FOR WHITE LEAD GRINDING. 


very thoroughly ina short time. The mixing 
may be continued as long as necessary, when 
the central plug can be raised and the mixed 
material allowed to fall into the receiver—a 
cylindrical cast iron receptacle placed immedi- 
ately under the mixing pan. The capacity of 
the mixer is about one ton per hour, re- 
quiring 15 horse power in driving, and weighs 
nearly 5,000 pounds. From the receiver the 
material is fed mechanically into the oil mill 
to more thoroughly mix it, which is the last 
operation of the process. This mill is fitted 
with two run of best imported French buhr 
stones 36 inches in diameter under runner, one 
pair mounted to the side and above the other 
in cast iron cases resting on strong columnar 
frames, with lateral bracing, all fitted on sub- 
stantial base plate. The stones are driven by 
suitable gearing from a horizontal shaft in the 
base, which in turn is driven from the main line 
shaft. The operation is similar in every way 
to the water mill, only these machines are not 
required to be as. large and heavy. The ma- 
terial passes through the top stones and thence 
by gravity into the lower run of stones. 
From the lower stones it passes into the cool- 
ing pan to remove the heat engendered in the 
grinding, and is then packed in kegs for market 
as white lead. The machine requires about 
20 horse power to drive and weighs about 
10,000 pounds. 

No attention seems to have been spared to 
make all of these machines of the very highest 
type of efficiency. With properly designed 
parts and best workmanship and materials, 
they form in their completeness one of the 
most thoroughly equipped plants in this line 
of manufacture to-day. 

—_—___0+ 6 +e—______. 

A Motor Car Club in London. 

The London correspondent of the New York 
Tribune, in a recent letter, states that the first 
meeting of the Motor Car Club, which will 
soon occur, will excite less interest than a lord 
mayor’s show, but it may lead to more im- 
portant results. It will be-a trial trip of horse- 


lar hole in the bottom, which is opened and closed} less vehicles from the Hotel Métropole to Brighton, 
by a cast iron plug. Around the outer flange of the| through Brixton and Reigate. Fifty-four vehicles have 
pan is fitted a segmental rack engaging with a bevel] been entered for the contest. These will include two 
pinion in the head. The frame or head of the machine] Daimler cars, which finished first and second in the 
carries two shafts, one above the other, one for driving | race from Paris to Marseilles and back ; several German 
the pan and the other for driving the plows or stirrers | vehicles, two Duryea cars from America, and a large 
which do the mixing and are fitted between the plug| number of English electric carriages and petroleum 


and the sides of the pan. The operation is very simple. | traps. 


It will be a remarkable show, and will attract 


The corroded lead and oil are put in the pan, and, as it | throngs of spectators from the Embankment and West- 
revolves, they are carried under the stirrers, and, as| minster Bridge all the way to the coast. Coventry has 
these are also revolving, the two ingredients are mixed | become the headquarters for the new industry of sup- 


plying what are, by an 
atrocious barbarism, called 
‘“‘autocars,” which answer 
the requirements of the 
new act of Parliament, but 
there have been interesting 
experiments also in Col- 
chester and other towns. 
One invention employs 
neither an electric battery 


= nor a heating tube. It has 


; fy) cjeient ofmerican 


POWERFUL WATER MILL FOR GRINDING WHITE LEAD. 


© 1896 SCIENTIFIC AMERICAN, INC. 


no external flywheel and 
the oil lamp is not kept 
me constantly burning. With 
electric omnibuses in com- 
mon use the aspect of Lon- 
don streets will be changed, 
but the cabmen are not 
yet convinced that their 
occupation is threatened. 
+ +m —— 
THE Scientific American 
Reference Book, published 
by Munn & Company, of 
New York, costs but 
twenty-five cents, but is 


Wy = ; ; worth, says the Spatula, 
i | i of Boston, ten times that 


‘ ‘oO aad amount. It tells ail about 


the patent and trade 
mark laws, and gives mi- 
nute directions for secur- 
ing the various kinds of 
protection for anything 
that’s new and a fit sub- 
ject for a patent, trade 
mark or copyright: The 
principal mechanical 
movements are illustrated 
by 150 diagrams, the 
steam engine is dissected 
and analyzed, the metric 
system is explained and 
: hundreds of useful facts 
NE W if ORK. are gathered together and 
carefully indexed. 
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AN ELECTRICALLY OPERATED RAILWAY SWITC 

The illustration represents an electrically operated 
switch mechanism designed to automatically switch 
the cars from one track to another without action on 
the part of the motorman. The improvement has 


sticks. With this arrangement, airs in two parts may 
be played ; and there may be two performers, one play- 
ing on one side without interfering with the per- 
former on the other side. In the hands of good 
musicians this apparatus is very pleasant to listen to. 
—G. Tissandier. 
ee ees ry ee ee 
Large Gifts to Libraries. 

In a recent number the Critic gives detailed 
lists of the large gifts of money that have been 
made for libraries in this country. The splen- 
did record it has to present it hopes may inspire 
other rich men to go and do likewise. Here are 
the facts collected : 

New York Public Library.—Astor Foundation 
—John Jacob Astor, $400,000 ; William B. Astor, 
upward of $550,000; John Jacob Astor, $700,000. 
The value of the total endowment of the Astor 
Library on December 31, 1894, was $2,105,871.87. 


Lenox Foundation—Mr. James Lenox’s gifts to 


BRUWNE'S ELECTRICALLY OPERATED RAILWAY SWITCH. 


been patented by Walram 8. Browne (Manufacturers’ 
Paper Company), box 683, New York City. The main 
view illustrates the application of the improvement, 
and the small figures show further details of the contact 
devices. The improvement contemplates there being 
several switches on the line, and adjacent to each one 
are switch-operating magnets with pivotally mounted 
armature engaging a switch point in such way that 
when either of the magnets is excited the switch point 
will be correspondingly moved. The trolley wire is 
held in place in the usual way, and on it, near each 
switch, is a stationary contact device comprising a 
fraine or casing with angular upper portion, and hav- 
ing at one edge a clamp which engages the wire, the 
contact plates preferably moving in recesses or open- 
ings in the casing when engaged by the contacts car- 
ried by the car. The car contacts are lugs bent out- 
wardly from one side of a plate at the end of the trolley 
pole, and are in electrical communication with the trol- 
ley wheel, to utilize the trolley wire current to operate 
the switch mechanism. As shown in Fig. 2, the contact 
plates have springs to hold them normally in position 
to be engaged by the car contacts, and the springs are 
connected by circuit wires through the trolley wire 
supports with the switch-operating magnets. As shown 
in Figs. 3, 4, and 5, the casing of thestationary contacts 
is hollow, and the contacts are hinged at the edges of 
openings, with their outer faces inclined, and have 
stems on which are coiled contact springs. As the car 
approaches one of the switches, one of the car contacts 
engages the stationary contacts on the trolley wires to 
actuate the switch point and set the switch as desired, 
the car contacts being arranged to actuate only the 
particular switch or switches designed to be moved. 
—__—_9 +0 
THE MUSICAL BOTTLES, 

The accompanying figure represents a simple and 
easily constructed musical instrument. Itconsists of a 
number of ordinary glass bottles filled with a certain 
quantity of water, the height of which is varied accord- 
ing to the pitch of the note to be obtained. Afterafew 
tentatives, it will be possible to reproduce all the notes 
and their octaves, including the sharps and flats. The 
tuning of the apparatus, however, requires a good 
musical ear. 

The bottles are suspended by the neck, by means of 
strings, from two broom handles resting upon the backs 
of two chairs. In order to produce the sound, the bot- 
tles are struck with two rulers, or, better, two drum 


THE MUSICAL BOTTLES, 


the Lenox Library from 1870 to 1880 (the year 
of his death) were, in 1870, $300,000 ; 1871, $100,- 
000; 1872, $100,000; 1874, $130,000; 1875, $85,- 
000 ; 1876, $20,000 ; total, $735,000, besides books, 
works of art, etc., and ten lots for the library’s 
site. The value of all these gifts has consider- 
ably increased—especially that of the real 
estate. Tilden Foundation—The amount 
already handed over by the Tilden estate to the 
New York Public Library is something over 
$2,000,000. The total amount the library is expected 
to realize from this source is set at $2,125,000. 

By the will of the late John Crerar, the John Crerar 
Library, of Chicago, was made his residuary legatee, but 
with a provision that tne executors of the estate should 
use their discretion as to the time of the paymen* of 
this bequest. Under this will the directors of the John 
Crerar Library have received from the trustees and 
executors of the estate the sum of $1,851,131, and they 
have been informed that the trustees still hold for 
the library property of an estimated value of $863,060. 
This would make the total amount of Mr. Crerar’s be- 
quest $2,714,191. 

The bequest of Mr. Walter L. Newberry to the New- 
berry Library, of Chicago, was one-half of his estate, 
which, at the time the bequest became available and 
was set apart for the library, was valued in round 
numbers at $5,000,000, there- 
by making the endowment to 
the library $2,500,000. 

The giftsmade by Mr. Car- 
negie to the library in Pitts- 
burg, Pa., bearing his name 
are $800,000 for the erection 
of the main building, $300,000 
for the erection of branch 
buildings, and an endowment 
of $1,000,000 for the mainte- 
nance of the art gallery and 
museum—a total of $2,100,000. 
Altogether Mr. Carnegie has 
within the last few years given 
more than $4,000,000 to the cause of public education 
in its wider sense—for the libraries erected by him 
almost invariably are devoted to music, art, and sci- 
ence as well. The principal of these are at Allegheny 
($300,000), Homestead ($400,000), Braddock, and Johns- 
town, Pa..; Fairfield, lowa ; and Edinburgh, Ayr, and 
Dunfermline, Scotland. 

Mr. Enoch Pratt offered the city of Baltimore, on Jan- 
uary 21, 1882, a library building, costing about $250,- 
000 and an endowment of $833,333.33 ,on condition that 
the city create a perpetual annuity of $50,000, payable 
to a board of trustees, named in the first instance by 
Mr. Pratt and having the right to fill vacancies in their 
own number. This offer was accepted and the library 
founded. 

The property bequeathed by Dr. Rush for the estab- 
lishment and support of the Library Company of Phila- 
delphia amounted to about $1,060,000. 

The endowment which Mr. Mortimer 
Fabricius Reynolds made for the Reynolds 
Library, of Rochester, consisted of real 
estate, which is valued at present as being 
worth certainly over $500,000, and prob- 
ably $600,000. 

Mr. Leonard Case gave during his life 
to the Case Library. of Cleveland, $20,000 
in government bonds, besides smaller 
sums from time to time, amounting in all 
to, say, $25,000. In 1876 he gave real 
estate, then valued nominally at $300,000, 
but now worth $500,000. The total value 
of the endowment of the Case Library 
is now estimated at $600,000. 

The Minneapolis Public Library was 
built, and is at present sustained, for the 
most part, from the product of taxes. Of 
the original cost of the building ($360,- 
000), however, about $61,000 came from 
private subscriptions, usually of $5,000 
each. Moreover, there is combined with 


the library, for the term of ninety-nine | 
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ACHESON’S WASHING MACHINE, 


years, a proprietary institution, the Minneapolis. Athe- 
neum, which has funds amounting to $200,000. This 
property was the gift of a certain Dr. Kirby Spencer, a 
citizen who died about 1860, bequeathing his estate in 
this way. At the time of his death, the property, which 
was in real estate, was far less valuable than now. 
It yields a varying income, sometimes above, sometimes 
a little below, $8,000 a year. This sum is used to sup- 
plement the funds derived from taxes, amounting dur- 
ing the present year to about $54,000. 

The executors received in 1881, under the will of 
Judge Forbes, of Northampton, Mass., $252,260. The 
money was suffered to accumulate for ten years, in 
accordance with a provision of the will and a vote of 
the town. In 1894 the executors delivered to the trus- 
tees appointed by the city a building and lot which 
had cost $128,994, $1,350 of other non-productive pro- 
perty, and funds amounting to $355,565. This is the 
real endowment of the library, and not the amount 
originally received. 

Mr. George Peabody endowed the Peabody Institute, 
of Baltimore, with $1,240,000, but as the Peabody Insti- 
tute, besides a library, includes a conservatory of 
music, an art gallery, and a course of lectures, and all 
of these are in part or wholly supported from the in- 
come of thisendowment, it is almost impossible to state 
just what the endowment really is. 

To theabove list must be added the recent bequest to 
Princeton University of a library which is to cost over 
$600,000. The design of the building will be carried out 
upon the lines so common in the English universities. 
It is to be made the most complete and perfect univer- 
sity library of its kind in this country. 


— —__——_3+ 6+ —_—_—- 
AN IMPROVED WASHING MACHINE, 


A machine designed to rapidly force the washing liquid 
many times through the clothes with the least possi- 
ble expenditure of labor or power, and without danger 
of injury to the clothes, is shown in the accompanying 
illustration, and has been patented by William Ache- 
son, of No. 2307 Penn Avenue, Pittsburg, Pa. The cylin- 
drical clothes receptacle has in its periphery a remova- 
ble cover, through which are introduced the washing 
liquid and the clothes to be washed, and its heads 
have hubs which turn in bearings on suitable standards. 
The water is forced through the clothes by reciprocating 


perforated plungers or dashers whosesquared shafts slide 
in and turn with the hubs, there being on one of the hubs 
a pulley to be connected by belt with a source of power, 
or the inachine may be operated by hand through a 
gear wheel on the hub, which meshes with another 
gear wheel actuated by a crank. The reciprocating 
motion is given to the plungers by double cams on 
the outer ends of the plunger shafts, the cams engag- 
ing friction rollers to give inward impulses, while the 
return motion is effected by springs coiled on the 
shafts. The cams being double, two full strokes are 
given to the plungers during each revolution of the re- 
ceptacle, and therefore, with the machine running at a 
speed of twenty-five revolutions a minute for fifteen 
minutes, the washing liquid will be foreed through 
the clothes and back again 750 times. The receptacle 
has outlet faucets for discharging the wash water when 
desired. 
Leen ee Lan 
How Piling is Driven in Bavaria, 

Henry A. Carpenter, United States commercial agent 
at Furth, Bavaria, writing of the opening in that coun- 
try for American manufacturers, says : 

‘“‘The manner of driving piling here would indeed 
make an American contractor smile. The method is as 
follows: A simple block and fall arrangement is rigged 
over the pile and to the end of the rope running on the 
pulley, and fastened to the weight are about twenty-five 
smnaller ropes with hand pieces. Twenty-five men grab 
these and at a signal from one of their number, all pull 
together. The weight goes up about eighteen inches 
or two feet, when the men relax their hold and the 
weight drops. It is unnecessary to state how long it 
takes by such a method to drive a pile, or how much 
more effectively a small dummy engine would do the 
work. In the erection of buildings the same tedious 
process is employed; for every stone to be raised re- 
quires the strength of a pair of horses and about fifteen 
men tugging away at theropes. The machinery manu- 
factured and used in America for such purposes would 
do away with this clumsy method.” 
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The Spitting Habit and Spread of Consumption, 

In England and Wales, according to Dr. W. Murrell, 
from 50,000 to 60,000 people die annually from consump- 
tion; and another 50,000 from other tuberculous dis- 
eases. From 1848 to 1880, 1,702,002 deaths were register- 
ed due to phthisis, the majority being young adults. 
No other disease claims an equal number of victims. 
Its infectious nature being well recognized, every effort 
should be put forth to minimize its communicability. 
Among the many means by which this dread disease 
may be disseminated, one of the most prevalent arises 
from the consumptive’s expectorations. This sputa, as 
bacteriologists have shown us, carries the tubercle 
bacillus in varying quantities. When dried, these 
gerins are taken up by the atmosphere, then inhaled by 
the well and sick. 

By this meahs there is no reason to doubt that 
phthisis is often conveyed directly to individuals. It 
has been proved beyond a reasonable doubt that these 
diseased germs are also given off by the consumptive's 
breath and that husbands have taken it from wives 
and wives from husbands. We have here a source of 
infection to which enough attention has not been 
given. Of all the filthy habits to which a considerable 
portion of our people are given, perhaps the very worst 
is the spitting habit. 

No place is too sacred for them to pollute. On the 
street, on cars, boats, in stores, in our homes, we are con- 
stantly reminded of the passage of the spitter. Ladies 
trail their gowns through this filth, bring it into their 
homes, when, having dried, the bacteria are given off 
with every movement of their garments. That the 
consumptive may cause a health resort to become a 
place to be shunned is exemplified in the case of the 
Riviera. Its climate is most salubrious, and when con- 
sumptives first went there this disease was an unknown 
quantity; now it. has become as firmly established 
there as in any consumptive country. The air and soil 
have become so contaminated that the natives have fall- 
en victims to this disease. The washerwomen in partic- 
ular have been attacked. The Riviera is no longer a 
health resort, but a place to be avoided by weak lunged 
persons. California’s beautiful climate has brought 
thousands of consumptives there for their health. In 
the southern portion of the State in particular there 
are evidences already that this disease is spreading to 
those who have heretofore felt that there was no dan- 
ger in living among consumptives. In a word, may 
not foci for the spread of phthisis be already establish- 
ed in various towns, due to the contamination of soil 
and air? If so, how long will it be before these towns 
will cease to send out alluring advertisements welcom- 
ing the consumptive to come and make these places 
their homes? Not very long we believe after the masses 
have learned the truth concerning a disease which car- 
ries off more persons annually than any other single 
disease. The danger of dissemination can be greatly 
minimized by regulating the care of consumptives. 
Indiscriminate expectoration must not be tolerated. 
Hotels should have some disinfective fluid to be daily 
put into the cuspidors about the offices and halls. The 
same method should be carried out in all public build- 
ings. The handkerchief should be used, as a rule, by 
every person when it becomes necessary to expectorate. 
Consumptives should have pieces of cloth or paper 
which can afterward be burned. What a travesty this 
is on our boasted civilization to see signs with these 
-words, ‘‘ No spitting.on the floor,” meeting us at every 
turn.—Pacific Medical Journal. 

+O 
Animal Antipathies,. 

A correspondent of the London Spectator describes a 
curious scene witnessed at the Zoological Gardens. He 
had for companion a gentleman, now dead, who was a 
dwarf, and walked with crutches. “As soon as the 
tiger saw him he lashed his tail, and finally stood up 
on his hind legs against the bars and remained in a 
state of great excitement. We who saw it at the time 
were much struck by the sight, though whether its 
behavior was due to alarm or intense curiosity we 
could not tell.” Probably the tiger’s excitement was 
due to neither, but to the latent antipathy which many 
animals feel for anything abnormal, either in their 
own species or even among others with which they are 
well acquainted. It is the feeling which prompts storks 
or rooks to destroy at once the young of other birds 
which are hatched from eggs placed in their nests, and 
dogs to bark at cripples or ragged beggars, or, as in 
this case, roused the dislike of an observant Zoo tiger 
who saw men of normal size and proportions pass every 
day before its cage. 

The belief in permanent antipathies among animals 
is very ancient. It appears in all the monkish terti- 
aries. There the otter is always the enemy of the 
crocodile, and the unicorn of the elephant; while the 
dragon is hated by the hart, and in turn dislikes all 
beasts, including the panther, whose exquisite per- 
fuine, so agreeable to all other animals, disgusts the 
dragon, who runs away the moment he smells it. 
Turning from legend to facts, we find that animal 
antipathies have a range as wide or wider than the 
instinctive dislikes of men. They are in part exactly 
the same in kind as the latter, one animal exciting in 


marked and definite examples. 


another exactly the same disgust that a baboon or a 
black beetle does in the minds of many human beings ; 
but the list of hereditary enemies—of one species which 
is the sworn foe of another, and has left in the weaker 
species an inbred and ancient sense of horror and fear 
—is far longer than the list of hereditary enemies of the 
dominant species—man. 

Instances of purely instinctive, inexplicable antipa- 
thy are naturally the least common, but they are very 
It is quite impossible, 
for instance, to account for the intense disgust which 
the camel excites in horses. They have been associated 
in many countries for centuries in the common service 
of man, and early training makes the horse acquiesce 
in the proximity of the creature which disgusts him. 
Otherwise it is far more difficult to accustom horses to 
work with camels than with elephants, precisely be- 
cause the repugnance is a natural antipathy, and not 
a reasoned fear. They get used to the sight of an ele- 
phant, but the smell of acamel disgusts and frightens 
them. English horses which have never seen a camel 
refuse to approach ground where they have stood. 
Recently a traveling menagerie was refused leave to 
encamp on a village green in Suffolk, not because it 
was not welcome, for a wild beast show is always vastly 
popular, but because the green was also the site of a 
market, and the farmers’ gig horses invariably refused 
to be driven across it after camels had stood there. Yet 
recently two bears were being exhibited in Harley 
Street, and no horse showed any fear of them. One 
horse almost touched the: larger bear, but neither it 
nor the team of a four-in-hand which passed showed 
any nervousness. 


0 
A MUSICAL INSTRUMENT ATTACHMENT. 


The illustration represents an attachment for man- 
dolins, guitars, etc., played by the use of a pick or 
plectrum in the 
hands of the perform- 
er, whereby the pick 
may be conveniently 
supported and al- 
ways * und with the 
instrument while not 
in use, while readily 
removable from. its 
‘holder for playing 
when required. The 
improvement has 
been patented by 
Adam G. Mahler, of 
No. 107 East One 
Hundred and 
Twenty-fifth Street, 
New York City. The 
holder is formed of a 
single piece of spring 
wire, bent as shown 
in the engraving, and 
having its ends form- 
ed into segmental eye parts adapted to be engaged by 
asmall screw and washer, by means of which the holder 
is attached to the neck of the instrument. The holder 
may, if desired, be secured to some other part of the 
instrument, and is equally well adapted for holding 
other forms of picks. 
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MAHLER’S PICK HOLDER. 


Well Water. 

The drainage into wells is often very bad, with the 
result of typhoid fever and many other germ diseases. 
On account of this danger, Dr. Koch suggests that 
an iron tube two or three inches in diameter—with its 
lower end perforated—be placed in the center of the 
well, and the surrounding space filled with fine gravel 
up to the highest point of water level. This is then 
covered with sand to the top of the well; and a pump 
attached to the end of the tube makes a very effective 
tube well. All water in passing through the layers of 
sand and gravel is effectively filtered, and the nitrify- 
ing organisms change the filth into harmless nitrates. 
A filter bed like this removes, too, from 80 to 90 per 
cent of the bacteria, and greatly, very greatly, lessens 
the danger to which all are subjected who drink shal- 
low well water.—Popular Science News. 


—“o8g9+o> ae ———__—— 


Counting and Tying Postal Cards. 

Two of the most interesting automata now working 
within the limits of the United States are those used 
by the government for counting and tying postal cards 
into small bundles. These machines were made in 
Connecticut, and the two are capable of counting 500,- 
000 cards in ten hours and wrapping and tying the 
same in packages of twenty-five each. In this opera- 
tion the paper is pulled off a drum by two long “‘fin- 
gers” which come up from below, and another finger dips 
in a vat of mucilage and applies itself to the wrapping 
paper in exactly the right spot. Other parts of the 
machine twine the paper around the pack of cards and 
then a ‘‘thumb” presses over the spot where the muci- 
lage is, and the package is thrown upon a carry belt 
ready for delivery.—The Argosy. 
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Science Notes. 

At the recent B. A. meeting Prof. 8. P. Thompson 
suggested, says the: Electrical World, that X rays may 
be the ordinary means of optical communication among 
fire flies, and that, for that reason, Providence had not 
found it necessary to furnish the insect’s eyes with a 
lens. 

Sir John Eric Erichsen, who died recently, was born 
at Copenhagen in 1818, but was brought upin England. 
He became professor of surgery and surgeon to Univer- 
sity College Hospital in 1850, and was elected president 
of the College of Surgeons in 1880. It is not too much 
to say that the name of Erichsen is known to every 
surgeon throughout the civilized world. 

Prof. Lewis Swift, of the Mount Lowe Observatory, 
California, discovered a bright comet just about sunset 
on Sunday, September 20. The comet was only one 
degree from the sun. The next evening he observed 
the comet again, and found that, in consequence of its 
recession from the sun, it had diminished in bright- 
ness. 

Nature records the death of Mr. W. C. Winlock, known 
for his contributions to astronomy. Mr. Winlock was 
assistant in charge of the office of the Smithsonian In- 
stitution. The death is also announced of Dr. J. P. E. 
Liesegang, a voluminous writer on photographic mat- 
ters, and the founder of the Photographische Archiv; 
and of Dr. J. A. Moloney, who took a prominent part 
in the Stairs expedition to Katanga. 

Experiments show that a light of one candle power 
is plainly visible at one mile, and one of three candle 
power at twomiles. A ten candle power light was seen 
with a binocular at four miles, one of 29 at five miles, 
though faintly, and one of 33 candles at the same dis- 
tance without difficulty. On an exceptionally clear 
night a white light of 3:2 candle power can be distin- 
guished at three miles, one of 5°6 at four, and one of 1°2 
at five miles. 

M. Peres has investigated the cause of the severe gas- 
tric troubles which occasionally follow the eating of 
pate de foie gras, and finds that they arise from the 
presence of an excess of oxalate of potassium in the 
goose liver. It appears that the producers of these dis- 
eased livers are wont to shorten their period of develop- 
ment and to produce larger livers by administering to 
the bird salt of sorrel, otherwise called binoxalate of 
potash. This process has, hereto‘ sre, been kept care- 
fully secret, says the American Druggist. 

M. Moissan has found that when acetylene is allowed 
to impinge upon pyrophoric iron, which has been re- 
duced by hydrogen at the lowest possible temperature, 
the gas is decomposed with incandescence into its con- 
stituents. At the same time condensation takes place, 
and a liquid hydrocarbon, rich in benzine, is produced. 
The same result is obtained if pyrophoric nickel or 
cobalt is substituted for the iron. No gaseous com- 
pound of either metal is obtained, and he concludes 
that the decomposition is due to physical causes. 

There is a means of physical investigation known 
whereby we may ascertain how many atoms there are 
in the molecule of asolid substance dissolved in a liquid, 
says the Progressive Age. This is to find out how 
much a given quantity of the substance dissolved raises 
the boiling point of the solvent liquid. This alteration 
in the boiling point depends on the number of mole- 
cules dissolved ; and the number of molecules depends, 
of course, on the number of atoms in the molecule. 
Orndorff and Terrasse, applying this method, have 
found that sulphur dissolved in boiling bisulphide of 
carbon, or benzol, or toluol, has nine atoms in its mole- 
cule ; while in boiling carbolicacid or naphthalene it has 
eight. In boiling monochloride of sulphur it has only 
two. 

In a letter to the editor of Nature, Prof. A. E. Munby 
says the cheap production of acetylene has come as a 
great boon, and is now in regular use for laboratory 
blowpipe work. The apparatus in use consists of an 
aspirator holding about fifteen liters, permanently con- 
nected with a water supply, and possessing a quarter 
inch aperture exit tap—the water flows in from below 
to minimize absorption ; at the top a three hole rubber 
cork carries an upright pipe, passing through the 
table, which serves for filling the aspirator with gas or 
using the gas on the table, a second pipe goes to the 
blowpipe, and a third carries an open mercury mano- 
meter. For filling the jar the calcium carbide is placed 
in a four ounce bottle, closed by a cork carrying asmali 
separating funnel from which the water drops; the 
gas passes to the aspirator through a wide glass tube, 
which acts as a reversed condenser, returning most of 
the water vapor tothe bottle. With the large exit to 
the aspirator the gas can always be collected under a 
reduced pressure of several centimeters of mercury, 
which quite provides against any sudden rushes of gas; 
the operation takes some ten minutes, and requires prac- 
tically no attention. In using the gas the water is turn- 
ed on with all taps closed for a few seconds, to correct 
any reduced pressure caused by absorption, as shown 
by the gage—this is very slight indeed—and then the 
gas tap fully opened and the flame regulated entirely 
by the water entrance. To bring the gas into use takes 
hardly any longer than with an ordinary gas blow- 
pipe. 
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Some Feral Types of Patagonia, 
BY GEORGE E. WALSH. 

The types of dogs represented in the Arctic belt as- 
similate the colors, habits, and general characteris- 
tics of the wolf, fox, dhole, and other wild animals, so 
that it is sometimes difficult to distinguish the breeds 
from which they must have originally sprung ; and the 
truth was never more forcibly illustrated that all of 
our dogs have atendency to found new races of their 
own, and to return to the old primal stock, when freed 
from man’s control and left to their mutual selection. 
The white ‘‘ huskies” of the British Northwest, the 
‘‘reindeer dogs” of Greenland and Lapland, and the 
Athabaskan dogs of Mackenzie River district, are types 
resembling each other in many respects, but it is easier 
to trace their relationship to the lynx, fox, timber wolf, 
coyote, dhole, and similar wild animals, than it is to 
discover points of resemblance to the various domesti- 
eated breeds. White is the dominant color of the cir- 
cumpolar world, and the dogs have been influenced in 
the color of their shaggy hair by the climate just as 
much as the bear, fox, ermine, reindeer, owl and 
ptarmigan; and their color resemblance to the wild 
animals must not be attributed entirely to their 
wild habits and associations with degenerate com. 
panions. 

In the southern hemisphere, the semi-wild ferag 
types partake of the same characteristics. The dogs 
of the Patagonian Indians, the semi-wild canines of the 
sheep raiser, and the hunting dogs of the few white set- 
tlers in that solitary region, are all of different origin, 
but through association and cross breeding they have 
come to resemble each other in many respects and to 
assume the colors and characteristics of the various 
wildanimals. Thechief fauna of Patagonia with which 
the dogs would associate are the wolf, fox, puma, and 
coyote, and it is not difficult to see the influence of 
these animals upon their habits and looks. The 
sheep raisers of Patagonia have introduced the Scotch 
collie, but in their new home they have undergone 
changes that make them very different from the do- 
mesticated breed we are accustomed to. The white 
settlers who make a living in hunting brought the grey- 
hound to their adopted land, and from this breed 
nearly allof the hunting dogs originally sprung. The 
Indians own flocks of dogs that are either mongrel 
greyhounds or a cross between the greyhound, Scotch 
collie, and the wild animals. They have degenerated 
to such an extent that the fine characteristics of the 
domesticated breed are nearly extinguished. 

The dogs of Patagonia are so numerous that they 
‘wander over the country in a semi-wild condition in 
great packs, but, like their cousins in the Arctic belt, 
they form avery important factor in the lives of the 
people. Without the dogs, half the industries of the 
country would prove profitless. As the inhabitants of 
the circumpolar regions depend upon their dogs to drag 
them across the snow and ice, to hunt for them in cold 
weather, and to perform various other services that no 
other animal could do so well, so the white settlers and 
the Indians of Patagonia place their mainreliance upon 
their dogs in hunting the guanaco, the ostrich, and the 
skin animals and in watching their enormous flocks 
of sheep. 

Patagonia is a limitless field for the sheep raiser, and 
over the vast stretches of country flocks of sheep num- 
bering many thousands roam at will, feeding upon the 
rich vegetation which nature provides with a lavish 
hand. The ranges are so wide that there is little dan- 
ger of one man’s flock encroaching upon the territory 
of his neighbor. But there is danger from wild animals 
and wilder dogs. The country is full of wild packs of 
dogs that have strayed from their masters and adopted 
the wild life of the wolf and fox. They are wilder and 
fiercer than most of the animals that we ordinarily 
place in the category of ‘‘ wild beasts.” The only wolf 
found in Patagonia is the aguard, a small, shy, and 
almost harmless creature, but the wild dogs are really a 
species of wolf, fully as savage and bloodthirsty as the 
great northern timber wolf. They hunt in packs, and, 
when they have been separated from any human com- 
panionship for several generations, they are as bold as 
the fiercest wolf of the cireumpolar region. 

The sheep raisers have consequently had to raise a 
shepherd dog capavle of competing with these wild 
dogs, and the Scotch collie has been bred for this pur- 
pose in a cross with the greyhound. The sheep dogs of 
Patagonia are perfectly adapted to the country. They 
retain all the valuable characteristics of their Scotch 
ancestors, with the added strength and fierceness 
of the Patagonian greyhound. Five or six of these 
shepherd dogs will watch a flock of a thousand sheep, 
and do it so well that the shepherd has perfect confi- 
dence in the safety of his property. Many of the flocks 
number two and three thousand sheep, and one man 
will have this number under his care. With a pack of 
a dozen good dogs he can manage them with as much 
ease as another man could his thousand. His dogs un- 
derstand their duties thoroughly, and the shepherd has 
trained them to work singly and together so well that 
there is never any confusion. In such a pack there is 
one dog that all the others recognize as their superior, 
and he is the leader of the pack, and so intelligent is 


this creature that it seems as if he interpreted to the 
others the wishes of his master. 

If a pack of wild dogs should suddenly start a com- 
motion among the sheep on one side, the shepherd 
dogs are called together in a hurry. Ifthe shepherd 
happens to be away, the alarm is given by the collie 
nearest tothe scene. Instantly the leader of the pack 
takes up the notes of alarm and calls his forces around 
him. Thus bunched together they pounce down upon 
the wild dogs or animals like a small hurricane. There 
are no wild dogs that can withstand the fury of these 
mongrel collies, for they have the blood of excellent an- 
cestors in their veins, which impels them onward in the 
fight to their very death. But it is rarely that one is 
killed, for they work together so well that the wild ani- 
mals have no chance .to resist them successfully. They 
are like the well trained and disciplined soldiers ofa 
civilized nation fighting the wild savages of an unset- 
tled country, and the results are about the same. 

But protecting the sheep from the wild animals is 
net by any means the only or most important work re- 
qnired of the dogs. It is their duty to look after the 
gheep during the quiet hours of the day when no dan- 
ger threatens. While the shepherd is attending to 
other duties, or quietly resting by his camp fire, the 
dogs must keep a good lookout for the sheep, and 
should any of the frolicsome ones become too far sepa- 
rated from the flock, the dumb shepherds must corral 
them in. Occasionally two large herds owned by dif- 
ferent shepherds get together and become appar- 
ently hopelessly mixed. At such a time no human 
being could go among the sheep and separate them into 
their respective flocks. Theshepherds, dangerous rivals 
probably in the business, and possessing antipathies 
for each other that sometimes lead them into deadly 
fights, confess their helplessness to each other, and trust 
everything to their intelligent collies. As if by in- 
stinct, the dogs know each member of theirrespective 
flocks, and they begin the work of separating them in 
a way that calls for admiration. Out and in the mixed 
multitudes of bellowing sheep they run, singling indi- 
vidual sheep, and driving them into their proper ranks. 
The rival dogs never quarrel, but work rapidly until 
the flocks have been satisfactorily divided. 

How they do this no one seems to understand. It 
appears almost incredible that they should know each 
sheep in a flock of one or two thousand, or that they 
ean distinguish one from the other, and yet such is 
their intelligence one is forced to the conclusion that 
they are able to make some such distinction. Certain 
it is that they divide the flocks both to the satisfaction 
of their masters and their own canine leaders. Count 
the flocks beforehand and then again after the collies 
have finished their work, and the figures will be found 
to tally every time. To prove, furthermore, that the 
dogs get the right sheep in the separate flocks, experi- 
ments have been madeby which the members of each 
herd were distinguished by small marks of paint 
daubed on the backs of the animals. This marking 
was done without the knowledge of the dogs, and the 
sheep were immediately mixed together so that the 
eanines could not have time to familiarize themselves 
with the marks. 

The hunting dogs of Patagonia are developed almost 
as marvelously as the shepherd dogs, and the work 
they are called upon to do is quite as difficult. In 
hunting the ostrich, the Indians employ their dogs. 
They are fleet of foot, but not quite equal to the wild 
ostrich. When the ostrich is scared up, the pack of 
hunting dogs make a wild race across the plains after 
the gigantic bird. There is no fleeter runner than the 
ostrich, and the hunters are mounted on the best 
horses they can secure. The great ungainly looking 
creature stretches out its wings, lowers its head and 
neck, and scurries across the country like a scare crow, 
and, if it kept straight on in its course, it would leave 
dogs and horses in the rear. But the noise of the pur- 
suing hounds startles and frightens it and it resorts toa 
trick that always gives it the advantage of the dogs, if 
not of the hunters. When the pack of hounds are the 
least expecting a change in the course of the race, the 
ostrich suddenly springs many feet to one side, and 
starts off at a very different angle. The houndsare un- 
able to check their headlong career for some time, and 
when they have finally stopped enough to wheel about 
the game has placed a hundred yards between them. 
Most of the hunting dogs are so demoralized by this 
proceeding that they slink away and refuse to renew 
the chase. 

The hunters, however, have been waiting for this 
dodge, and just as soon as the big bird has swerved off 
tothe right or left they raise their arms over their 
heads and swing their peculiar lasso through the air. 
This lasso is nothing more than a rope with a fork at 
the end on which two little stones are fastened.. These 
stones are thrown with such dexterity through the air 
that they wind around the legs of the ostrich and en- 
tangle him so that he is thrown to the ground. The 
bird is never so puzzled as when brought to the earth in 
this way. It has not calculated upon the hunter's 
stratagem, and it is completely nonplussed by the sud- 
den appearance of the strings around its legs. Some 


they are not at all demoralized when the ostrich dodges 
them, for they know that their masters will accomplish 
in doing what they failed in. Like the pointer or set- 
ter, they realize that their work is limited to starting 
up the game and chasing it to the point where the 
hunter can capture it. 

The hunting dogs are trained also to round up the 
guanacos. They work in large packs, and completely 
surround the prey before the alarm can be given, and 
then they close in upon them and kill them with their 
sharp teeth and powerful jaws. In this work they are 
invaluable, and they are worth a dozen cow boys. In 
hunting birds and wild animalsthe Patagonian dogs are 
famous for their persistence and intelligence, but when 
freed from their master’s control they degenerate and 
‘become worse than the wildest animals of plain or 
woods. 

The dogs have thus become in many parts of South 
America a veritable pest. Introduced to help the 
hunters and sheep raisers, t:ey have become a men- 
ace to the chief industries of the country. They wan- 
der over the plains in packs large enough to make it 
dangerous to unarmed travelers. There is a great at- 
traction for the dogs to desert their masters and seek 
a living by themselves on the plains. There are plenty 
of sheep and lambs and other animals that make juicy 
eating for them to capture, and their owners have to 
employ the strictest discipline to keep their canine 
friends from deserting them. Good dogs must be 
chained up except when on the hunt with their owners. 
To neglect this for a few weeks would ruin the finest 
hunting dog in the country. 

The dogs became such a pest ten years ago that the 
large sheep ranchmen had to offer bounties for their 
scalps to protect their own interests. The wild dogs 
killed the sheep by the hundreds and thousands, and 
the nuisance increased rather than diminished. By 
offering bounties for their scalps the numbers were re- 
duced somewhat, and the shepherds could feel com- 
paratively safe once more. 

There is likely to be another uprising of the wild 
canines in Patagonia which will greatly injure the wool 
industry of the country if something is not done to ex- 
terminate the roving packs of wild creatures. They are 
so productive in their wild condition that they multiply 
rapidly, and in ten years they easily quadruple their 
numbers. Roaming at willin a country that offers all 
the food they need, and with few dangers or extremes 
of climate, they naturally thrive, and the death rate 
among them is so limited that travelers rarely find the 
carcass of a dead dog on the plains, although the whit- 
ened and bleaching bones of innocent sheep are as 
plentiful as trees. 

+8 0 
Plants, 

A series of investigations made by M. Eugene Mes- 
nard, in the laboratory of experimental biology of the 
High School of Science at Rouen, indicates that light, 
and not oxygen, is the chief cause of the transformation 
and destruction of perfumes, but that these two agents 
seem in many circumstances to unite their efforts. The 
action of light makes itself felt in two different man- 
ners: on one hand, it acts as a chemical force capable 
of furnishing energy to all the transformations through 
which odorous products pass, from their elaboration to 
their total resinification ; on the other hand, it exerts a 
mechanical action that plays an important part in the 
general biology of the plants, and this property ex- 
plains, in fact, the manner of emission of perfume by 
flowers. The author thinks that the intensity of the 
perfume of a flower depends on the equilibrium that is 
established at every hour in the day between the pres- 
sure of the water in the cells, which tends to expel out- 
ward the perfumes contained in the plant skin, and the 
action of light, which opposes this effort. He says the 
whole physiology of odoriferous plants depends on this 
principle. We may understand thus, according to M. 
Mesnard, why flowers are less odorous in the countries 
of the Orient than in our own regions: why trees, 
shrubs, fruits, and even pods are there sometimes full 
of odorous products more or less resinified ; why, finally, 
the general vegetation there is thorny and skeletonic; 
for in these countries there is too much light and not 
enough water.—Revue Scientifique. 

8 
Street Railways in the United States. 

The street railway mileage of the principal cities of 

the United States is: 


Philadelphia. ........... ccc cce ec ee cece eee cee ec eee eees 400 miles. 
New York (including 100 miles elevated). . 2 


‘The Emission of Perfume by 


Boston (including suburban lines)...... - 550 se 
Brookyn (including 55 miles elevated).............000. 405 $f 
Chicago (including 66 miles elevated)...... tdisies oseasee 659 a 
Bh: DOU a iae cases ss awncses Sded ea cance ees cena tee iaaee 291 rf 
Baltlmore cic ee cscs see cde oe he cs dcesesin sewed asisien 225 rr 
Washington...........ccecccee Sc dleieig DE eaewece sees erase 140 ig 
Gan Francisco... ...ccccccecccccccccsececccccoes senees 231 Me 
Pittaburg.........ccccccecseccce.concseccecees sescacce 242 ms 
Cincinnati ...... assed senewesiaseseceseee: ois seeesuenes 261 a 
Cleveland... .cccccccscccsccsces sececccccsccceccesers 192 ° 
Detroit... 2... sccsccecccecccccorccvcccecsssvececcsecs 166 ae 
LOUIB VINE s a sciscs cc cee eines ese dccenicebecces senor 150 se 
Buflalo cs cissscedcs- ceaedes cscs ce oe caee enedes cadens 1444 “ 


The whole street railway mileage of the United States 


old hunting dogs become so used to this sport that |is nearly fifteen thousand miles.—The Car. 
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THE OLDS HORSELESS CARRIAGE. 


The horseless carriage herewith illustrated is a com- 


pact and well proportioned vehicle which has been giv- 
ing good service during the past few weeks on the 
country roads of Michigan. It is driven by a five horse 
power gasoline motor 
which is placed under- 
neath the box. In attach- 
ing the motor to the car- 
riage, care has been taken 
to avoid any direct attach- 
ment to the box, so that 
when it is running the 
vibrations shall not be 
communicated to the pas- 
sengers. The carriage is 
steered by the operator's 
left hand and is thorough- 
ly under control, the front 
wheels turning with some- 
thing of the ease of a bi- 
cycle wheel. The start- 
ing, stopping and change 
of speed are controlled by 
a lever placed convenient- 
ly to the right hand of the 
driver. 

To throw in the back 
gear the lever is thrown 
forward ; and when turned 
in the opposite direction 
one-fourth of a turn, it 
throws in a four mile speed 
suited to rough roads or 
hillclimbing. If a higher 
speed is required, another 
quarter of a turn gives 
eight miles an hour, and 
another quarter twelve 


as the engine is arranged to do its own ‘‘ back pedal- 
ing,” as it were. The current to work the igniter is ob- 
tained from an accumulator. The current stored is 


sufficient to work the carriage 300 miles. 
The horseless carriage has been having a hard time in 


miles. Beyond this speed 


the power is increased at 


est importance to Siam. No hopes are held that the 
railway will pay as a commercial speculation, but 
hopes are entertained that, in the awakening of Siam, 
that fatal unsteadiness of purpose which has character- 
ized her actions in the past may give way under better 

a... guidance to some conti- 
SN nuity of action, and the 
— railway, having been be- 
gun, may be finished. 
There is no physical rea- 
son why the railway 
should not be completed, 
and when the first engine 
steams into Khorat Siam 
will have made her best 
effort so far to escape from 
the state of semibarbar- 
ism in which she is en- 
thralled. 

The railway is 163 miles 
in length, and, as is well 
known, it is being built by 
Mr. Murray Campbell, one 
of the distinguished pio- 
neer railway contractors 
of Asia, and financed 
by Messrs. Matheson & 
Company, of Lombard 
Street. It is designed to 
pierce ‘‘the center of a 
vast plain of magnificent 
soil reaching right away to 
the Mekong, and capable, 
if properly developed, oi 
nearly doubling the pres- 
entrevenues of Siam.” 
The railway is an ‘‘ex- 
treinely cheap full gage 
line.” It was to have been 
finished on December 12, 
1895. An extension of 


the governor of the engine, 


time of one year has al- 


until a maximum of - = 
eighteen miles an hour is 

reached. The machinery 

is simple in construction and is practically noiseless. 
The fuel supply is located below the engine, and has 
no connection with the box, special care being taken 
to prevent any possibility of explosion. The carriage 
is fitted with 1144 inch cushion tires, and has ball bear- 
ings throughout. 


The carriage was invented by Mr. R. E. Olds, the!: 


general manager of the P. F. Olds & Son Engine Works 
of Lansing, Michigan. 
0 
AN ENGLISH OIL MOTOR CARRIAGE. 
We present an engraving of an English oil motor car- 
riage made by Alfred Cornell, of Tonbridge, Kent. It 
is known as Ar- 


——— —— 


THE OLDS HORSELESS CARRIAGE, 


England owing to antiquated laws, but thanks to sen- 
sible legislation, the industry will probably now develop 
rapidly. England, with its superb roads, is a splendid 


field for the utilization of the horseless carriage. 


Ce 
Siam’s New Railway. 
With the exception of the short narrow gage line to 


-Paknam, the railway now under construction from 
‘Bangkok to Khorat is the only railway in Siam. It is 
.to be the first of a vast ramification of lines designed to 
‘distribute civilization to the most distant portions of 


the kingdom. That the construction of the railway to 
Khorat should be persisted in is a matter of the high- 


ready been granted, and 
a second extension may 
reasonably be expected. 
That the railway can be ready for traffic by Decem- 
ber, 1897, there is no doubt, for the most difficult sec- 
tion of the whole line will, barring accidents, cer- 
tainly be completed before the end of the current year. 

There have been many difficulties to contend with— 
a spongy soil and .the alluvial plain fever and sickness 
in the jungle ; too much water at one season ; a dearth 
of it at another; no roads; difficulty of transport ; 
untrained laborers; a vacillating government, and 
many others. The director-general of the Siamese 
railways is an able German engineer, Herr Bethge, 
who was formerly Krupp’s agent in China. He was an 
unsuccessful tenderer for the construction of the 
line, the making 


nold’s oil motor 
carriage. It isan 
excellent example 
of an all round 
road wagon at a 
moderate price— 
it costs £130. The 
carriage seats two 
people, but 
admits of a seat at 
the back so as to 
earry three people 
or even four peo- 
ple of moderate 
weight. The car- 
riage is propelled 
by benzine, the 
well known Benz 
motor being used. 
The entire weight 
of the motor is 
about 500 pounds. 
Owing to the con- 
eentrated nature 
of the propelling 
agent, the vehicle 
ean be run 60 or 70 
miles without re- 
filling the reser- 
voir. The car- 
riage itself is very 
pleasing in de- 
sign, the wheels 
having rubber 
tires and running 
on ball bearings ; 
the spokes are ar- 
ranged as in bicy- 
cle wheels. The 
carriage is easily 
guided, and de- 
scends the steep- 
est hill without 
using the brake, 


Heras 


at 
i 


a 


THE ARNOLD OIL CARRIAGE, 
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of which he is now 
superintending. 
Inevitable friction 
has resulted from 
this opposition of 
interests. Con- 
stant questions 
are arising as to 
whether, for ex- 
ample, the sub- 
sidence of an 
earthwork or the 
wabbling of a 
masonry embank- 
ment is due to 
faults of construc- 
tion or of design. 
Siam is a coun- 
try rejoicing in a 
multiplicity of ad- 
visers, culled from 
half the nations of 
Europe. In the 
multitude of 
counsel, they say, 
there is much wis- 
|; dom. — Corres- 
pondence Lon- 
don Times. 

Books bound in 
the skin of depart- 
ed friends are said 
by the London 
Figaro to be the 
fashion now in 
Paris. So are cig- 
arette cases, to- 
kaecco pouches, 
pocketbooks, and 
prayer _ books 
made of the skin 
of notorious crim- 
inals. 
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THE COAST DEFENSE MONITOR AMPHITRITE., 
(Continued from first page.) 


and is now stationed at 
that port. 

These monitors are of 
special interest as form- 


forms a series of separate, watertight compartments, or 
“ cells,” as they are called, which will serve to localize 
er ships. There is another monitor, the Monterey, simi-| the effect of the blow of a torpedo, and confine the 
lar in design but more modern in construction, which | water to the damaged portion of the ship. The double 
was built by the Union Iron Works, at San Francisco, | bottom rounds up into the sides of the ship and ex- 


ing a link between the 


early and later systems 
of turret battleship con- 
struction. They embody 
in their original design 
the lessons which had 
been learned in the 
naval operations of the 
civil war, and, as their 
name implies, they are 
modeled after the pat- 
tern of Ericsson’s fam- 
ous Monitor. The chief 
characteristics of this 
type of ship are moder- 
ate speed, low free- 
board, making them a 
difficult object to hit, 
thick armor, and an 
armament of a few ex- 
ceptionally heavy guns. 
Sitting low in the water, 
they are not suited to 
heavy weather, and 
their sphere of opera- 
tions lies within shelter- 
ed waters, such as are 
found in our bays and 
harbors. This is their 
proper sphere of action, 
and to enable them to 
maneuver in shoal wat- 
ers they are designed to 
have as little draught as 
possible. Strictly speak- 
ing, they are. floating 
batteries, and as such 
they are intended to co- 
operate with the land 
batteries in defense o 
our coasts, But though 
the monitor is designed 
specially for harbor de- 
fense, it would be quite 
capable of taking part in a fleet action off the coast in 
ordinary weather. 

The Amphitrite is 259 feet 6 inches long; 55 feet 10 
inches beam ; and 14 feet 6 inches draught, with a dis- 
placement of 3,990 tons. The hull is built of iron and 
consists of an inner and an outer shell, spaced 3 feet 
apart and tied together by the ribs or transverse frames, 
and by the longitudinal girders of the vessel. The in- 
tersection of the frames and girders, whose top and 
bottom flanges are riveted to the inner and outer shells, 


SIGHTING A FOUR 


tends to within about 3 feet of the water line, where it 


forms a shelf upon which the side armor belt is carried. 
The steel belt is about 7 feet high, reaching to the main 
deck, 4 feet above the water line, and it is 9 inches 
thick amidships, tapering to 5 inches at the ends. The 
main deck is flush throughout the ship, except where 
it is broken by the superstructure and the barbettes 
and turrets of the big guns. It is formed of two layers 
of plate steel, giving a total thickness of 134 inches. Be- 
neath this protective deck and behind the shelter of 
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FOUR INCH RAPID 
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INCH RAPID FIRE GUN ON THE COAST DEFENSE MONITOR AMPHITRITE. 


the continuous belt of solid steel are located the 
engines and boilers, the working mechanism of the tur- 
rets, and the stores of powder and shell. 

The turrets are formed of 7144 inch Harvey steel, and 
their bottom edge revolves just within and near the 
top edge of the bar- 
bettes, which may be de- 
scribed as circular forts 
projecting 4 feet 9 inches 
above the main deck. 
The barbettes are built 
of Harvey steel, 114% 
inches thick, and with- 
in their shelter are plac- 
ed the turntables upon 
which the turrets re- 
volve, and the turning 
gear. The protection 
afforded to the gun crew 
by the 714 inch Harvey 
steel of the turret walls 
is further increased by 
a roof of 1144 inch steel 
which will keep out frag- 
ments of shell and the 
bullets from the rapid 
fire guns in the enemy's 
tops. 

Justabaft the forward 
turret and beneath the 
chart house is the con- 
ning tower, with walls 
of 9 inch Harvey steel. 
It has ‘electric and tele- 
phone communication 
with the handling 
rooms, where the am- 
munition is passed up to 
the big guns in the tur- 
rets, with the firing sta- 
tions, and with the en- 
gine room. Here the 
captain will take up his 
position during an en- 
gagement, and control 
every movement of the 
ship. Above the chart 
house is seen the flying 
bridge, from which the 
navigation of the ship 
is usually carried out. 
Behind this is the tall 
steel military mast sur- 
mounted by the tops, a small circular platform, upon 
which are placed two Hotchkiss rapid fire guns, whose 
deadly hail of builets will sweep the decks of the 
enemy. This will be the most perilous position on the 
ship, as it inakes a conspicuous mark for the enemy. It 
is reported that at the Yulu one of the tops of a Chinese 
war ship was struck by a single rapid fire shell, which 
killed every one of the seven men that it contained. 

The superstructure deck carries two 4 inch rapid fire 
guns, two 6 pounder, two 3 pounder, and two 1 pounder 
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rapid fire guns. We give two illustrations of the 4 inch 
guns, which, although they are of comparatively small 
size, are among the most effective and handy weapons 
in thenavy. They are mounted on steel carriages which 
rotate on a circle of rollers, carried by a cast steel pedes- 
tal which is itself firmly bolted to thedeck. A semicircu- 
lar shield, 2 inches thick, is attached by brackets to the 
top carriage and rotates with the gun. The shield 
reaches well down over the pedestal and affords full 
protection to the gun mount and the crew. The gun, 
carriage and shield are so evenly balanced that the 
piece can be raised or lowered with the greatest ease. 
The illustration taken from the rear shows the breech 
mechanism, the recoil cylinder beneath the gun, and 
the sights. The training is effected by the crank wheel 
at the side and the elevation by the worm and pinion, 
which can be seen in the side view of the gun. The 4 
inch gun fires a 33 pound shell with a velocity of 2,000 
feet a second and will penetrate 13 inches of iron at the 
muzzle. The destructive power of this gun lies in the 
great rapidity of fire, which runs up as high as 20 shots 
per minute with a good gun crew. 

The main fighting power of the Amphitrite lies in her 
four big 10 inch guns, which are mounted in pairs with- 
in the main turrets. This gun weighs 25 tons and fires 
a 500 pound shell at a velocity of 2,000 feet per second. 
It can penetrate 18°75 inches of steel at the muzzle, 16°82 
inches at 1,000 yards, and 15 inches at 2,000 yards. The 
ammunition is brought up to the guns from the maga- 
zines by means of hydraulic hoists. It is placedina 
cage containing three pockets, the charge in two pack- 
ages being placed in the lower and the shell in the up- 
per pocket. When the cage has been run up opposite 
the breech, the charge is thrust into the gun by a hy- 
draulic rammer. 

The Amphitrite is driven by the original twin screw 
engines designed in 1870. They are of the direct act- 
ing, inclined, compound type, and the arrangement of 
the cylinders and cranks is very interesting, as showing 
how the designers contrived to stow away such large 
machinery below the level of the protective deck. The 
cylinders which drive the port propeller shaft are lo- 
eated above the starboard shaft, and vice versa, the 
engines thus crossing each other diagonally. They are 
of 1,426 indicated horse power, and will drive the 
Amphitrite at a speed of 12 knots per hour. She car- 
ries a complement of 176 all told, and her commander, 
Capt. W. C. Wise, by whose courtesy we were enabled 
to prepare our illustrations, has the greatest confidence 
in this class of ship, his conviction being based upon 
his practical experience of the monitors during the 
naval operations of the civil war. 

a cid th dn 
Corn Pith Cellulose. 

The annual meeting of the Society of Naval Archi- 
tegts and Engineers, begun November 10 at 12 West 
Thirty-first Street, New York City, brought together a 
distinguished gathering of marine architects and naval 
constructors, who listened with interest to the reading 
of a number of papers upon naval and maritime sub- 
jects by acknowledged authorities. 

The first business transacted was the election of 
officers of the society for the year 1896-97. Clement A. 
Griscom, president of the International Navigation 
Company, succeeded himself as president. Naval Con- 
structor Frank L. Fernald was elected a vice-president, 
to serve with nine others who were re-elected. 

The paper that created the widest interest was that 
read in the afternoon by Henry W. Cramp, of the 
shipbuilding firm of William Cramp & Sons, on “ Ame- 
rican Corn Pith Cellulose.” Marine engineers under- 
stand by corn pith cellulose a substance similar in ap- 
pearance to ground cork that is packed behind the 
armor of a vessel or at the edges of her protective 
decks. When a hole is shot in the armor or deck and 
the water enters, the corn pith cellulose swells and 
closes up the hole so effectively as to stop the leak en- 
tirely. According to Mr. Cramp’s paper, the corn pith 
is an American invention, and like most American 
ideas in naval construction, is superior to the cellulose 
made of cocoa fiber that has been used by the French 
naval constructors for a similar purpose. 

Cellulose has been used in. the construction of the 
New York, the Columbia, and the Olympia, and Mr. 
Cramp recommends its use for all further vessels that 
may be built by this government. Of the naval tests 
of the American improvement in cellulose, Mr. Cramp 
said : 

“ The cellulose at first used by our Navy Department 
was manufactured in Philadelphia. It was made of 
the husks of cocoanut; the cellulose proper looking 
like bits of ground cork, being separated from the 
fiber by specially built machines, and after certain pro- 
cesses intended to preserve it from decay and render 
it incombustible, it was packed in cofferdams mixed 
with a certain amount of fiber to hold it together. The 
tests to which this cellulose was subjected in our navy 
were such as to produce an article superior to that 
made in France. 

“In order to make a comparative test of this new 
corn pith cellulose, the Navy Department made two 
cofferdams of steel plates, stiffened by angles, 6 feet 
high, 6 feet wide and 3 feet thick. In one was 


placed 83214 pounds of cocoa cellulose and fiber mixed 
to the usual proportions, corresponding to a density of 
7-7 pounds to the cubic foot. The other cofferdam was 
packed with corn cellulose containing 702 pounds, cor- 
responding to a density of 6°5 pounds per cubic foot. 
These cofferdams were sent to the Indian Head proving 
grounds and were fired at on June 10, 1895. The first 
shot was fired at the cocoa cofferdam. A 6 inch shot, 
having a velocity of 1,000 feet per second, was fired itito 
the cocoa cellulose with a gun at a distance of 314 feet. 
The hole made at the point of entry was the diameter 
of the shot and that at the point of exit at the rear of 
the cofferdam was an irregular jagged hole 74 by 8% 
inches. Water was applied to the front of the coffer- 
dam, the level being five feet above the hole. In ten 
minutes the first drop of water appeared through the 
hole. The flow increased gradually, and in a few 
minutes had become comparatively steady, running 
about twelve gallons in one-half hour. The flow of 
one-half gallon a minute then became approximately 
constant. 

‘* In the meantime the cofferdam containing the corn 
cellulose was fired at under similar conditions. Water 
was turned on as before and left for one and a half 
hours, during which time no water whatever appeared 
at the hole in the rear of the cofferdam, nor at the end 
of the time had the corn cellulose at the mouth of the 
hole in the rear become damp. The cofferdam contain- 
ing cocoa cellulose was then fired at with a 250 pound 
8 inch shell, at the same distance and with the same 
velocity as that of the 6 inch shell. The water was 
then turned on witha head of about five feet, as be- 
fore. In twenty-five seconds a few drops appeared at 
the hole in the rear, and about twelve gallons had 
passed through in thirty minutes. Under similar con- 
ditions an 8 inch projectile was fired at the corn coffer- 
dam. The water was turned on, and after waiting 
forty-five minutes no water appeared at the hole in 
the rear of the cofferdam, nor was the corn at the rear 
damp. No water had appeared at the 8 inch hole 
which had previously been made, nor was it damp at 
the completion of the experiment.” 

—_———_—» +o o-—- __——_—_ 
To Experiment with Different Alloys for 
Coinage. 

In the short period that will elapse before Congress 
convenes again in December a series of interesting ex- 
periments in coinage will be conducted at the mint in 
this city, says the Philadelphia Record. Metals and 
alloys heretofore untried for the purpose will be tested 
and stamped into token coins. Their availability as 
substitutes for the alloys of which the minor coins— 
nickels and cents—are now made will be ascertained 
and samples submitted to Congress. 

Of all the countless possible alloys to be obtained 
from copper, tin, nickel and aluminum in different 
combinations, perhaps fifteen or twenty may be found 
fairly satisfactory. It is possible that one or two of 
these may advantageously be brought into use for 
general coinage. No fault has been found with the 
present one cent and five cent pieces. The experiments 
are merely ordered to keep in touch with the times and 
to gain a knowledge of resources. The Philadelphia 
mint, while having no experimental department, is 
well equipped to make the tests. 

Aluminum, which has never yet found a place in the 
currency of any nation, is to be worked up into trial 
coins. It is also to be given achance in new alloys. 
Aluminum is a metal of which but little has been known 
until recently, and it has been found useful in so many 
ways that a sort of popular idea prevails that it would 
be good for coins. Chief among its advantages would 
be its very light weight. Centsmadeof it could readily 
be distinguished from coins of the same size by this re- 
markable lightness alone. 

Dr. D. K. Tuttle, the chief refiner at the mint, who 
knows all about the properties of metals, is somewhat 
skeptical, however, as to whether aluminum will come 
out of the proposed test with flying colors. It is ex- 
tremely difficult to anneal, and when heated will sud- 
denly run like butter instead of becoming plastic. 
There would be trouble in rolling it into the long strips 
from which disks are cut preparatory to stamping. 
Of course, it can be worked, but not with sufficient 
ease and rapidity to make it practicable for coining on 
a large scale. 

Pure nickel has recently been coined in Switzerland, 
but it has been found just as difficult to handle as 
aluminum, though fora different reason. Such great 
heat is necessary to bring it into condition for coining 
that the operation is slow and expensive. While pure 
nickel coins might be satisfactorily made in the mints 
of Switzerland, it does not follow that the same would 
be true at the Philadelphia mint, which is called upon 
to turn out fifty times as many 5 cent pieces as the 
mints of that country, and could not spare the time to 
work over them. 

The 5 cent coin now in use contains only 25 per cent 
of nickel, the remaining 75 per cent being of copper. 
Nickel, more than any other metal, has the property of 
giving its color to an alloy. Even an alloy of 90 per 
cent of copper and 10 per cent of nickel will be nearly 
white. The advantage of using a greater proportion of 
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nickel in the 5 cent piece is therefore not apparent, 
especially as more than 25 per cent of it makes the alloy 
refractory. 

The experiments at the mint will include different com- 
binations of nickel, copper and zinc, forming the alloys 
known under the head of German silver; copper and 
tin, which produce bronze; aluminum and copper, 
which make aluminum bronze. German silver has 
been used for coins by one of the small South American 
states, and proved fairly adapted for the purpose. 
Bronze is commonly used for coins of small value. It is 
doubtful if aluminum bronze in any form will be found 
acceptable, as it is hard to work, and has a yellow, 
brassy appearance, resembling gold, which is to be 
avoided in all coins of small denomination. 

+ 8+ 2 ___- 
Statistics of the Sea. 

The statistical summary of vessels totally lost, con- 
demned, etc., shows that during 1895 the gross reduc- 
tion in the effective mercantile marine of the world 
amounted to 1,237 vessels of 806,278 tons, excluding all 
vessels of less than 100 tons. Of this total 310 vessels of 
372,463 tons were steamers, and 927 of 433,815 tons were 
sailing vessels. These figures exceed the average of 
the preceding four years by 62 steamers of 81,519 tons 
and by 55 sailing vessels of 42,940 tons. 

As regards steamers owned in the United Kingdom, 
the return is also above the average, while as regarding 
sailing vessels it is somewhat below. The increase in 
the case of the former is due, not to actual wrecks, but 
to the large tonnage broken up, condemned, etc. Apart 
from such cases, the United Kingdom steam tonnage 
lost during 1895 is only equal to the average of the last 
four years, notwithstanding since 1891 the tonnage 
owned was increased by 1,500,000 tons. 

The summary exhibits interesting data as to the rela- 
tive frequency of the different kinds of casualty, etc., 
which conclude the existence of vessels. Strandings 
and kindred casualties, which are comprised under the 
term ‘‘ wrecked,” are much the most prolific cause of 
disaster. To such casualties are attributable about 
40 per cent of the losses of both steamers and sailing 
vessels. The next most frequent termination of a ves- 
sel’s career is by condemnation, dismantling, etc.; 20 
per cent of the vessels removed from the merchant fleets 
of the world are accounted for in this manner. 

Of the remaining causes of loss, collision is the most 
general for steamers (16 per cent), and abandonment at 
sea for sailing vessels (15 per cent). Cases of aband- 
oned, foundered, and missing vessels may, perhaps, be 
regarded as frequently more or less similar in the cir- 
cuinstances of loss. If these be taken collectively, they 
comprehend 18 per cent of the losses of steamers and 
nearly 30 per cent of the losses of sailing vessels. The 
percentages here given are based on the present return 
alone, but the order of frequency of the several classes 
of casualty appears to be normal. 

The return has been compiled in such a manner as 
to enable a comparison to be made between the per- 
centages of loss suffered by each of the principal mer- 
chant navies of the world. Great as the absolute 
annual loss of the vessels belonging to the United 
Kingdom appears to be, it is seen to form a very mod- 
erate percentage of the mercantile marine of the coun- 
try and to compare favorably with the losses sustained 
by other leading maritime countries. The merchant 
navies which exceed a total of 1,000,000 tons are those 
of the United Kingdom, the British colonies, the 
United States of America, France, Germany, and Nor- 
way. 

Of these countries, the United Kingdom shows the 
smallest percentage of loss, viz., 3 per cent of the ves- 
sels and 2°4 per cent of the tonnage owned ; the British 
colonies follow, with 3°4 per cent of vessels and 3°7 per 
cent of tonnage, and Norway is the highest, with 7°4 per 
cent of vessels and 6°5 per cent of tonnage. As regards 
steamers, the percentage of loss for the six countries is 
2°5, while the percentage of the United Kingdom 
stands at 2°33. For sailing vessels the six countries 
give a percentage of 6°3, as compared with 45 per cent 
for the United Kingdom.—London Times. 

: +8 
A Horse Cycle. 

President L. 8. Woodbury, of the Great Falls Iron 
Works, Montana, says a Western contemporary, has in 
contemplation the construction of what he chooses to 
term a horse cycle, whereby a horse can propel a four- 
wheeled vehicle on ordinary ground at the rate of one 
mile in fifty-nine seconds. The proposed machine can 
be made in two forms, either one of which Mr. Wood- 
bury thinks will fill the bill. 

The first is in the form of an ordinary buggy. Instead 
of being hitched ahead, the horse will occupy a position 
between the four wheels and operate a sort of tread- 
mill. Should the velocity be so great as to attract too 
much air, then it is proposed to inclose the entire 
machine—horse, rider, and all—in a whaleback or tor- 
pedo-cut shell, the propelling operation to remain the 
same. The seat of the rider will be directly behind or 
above the horse. President Woodbury is so confident 
of success that he is willing to back his bonds against 
silver that a mile can be made in fifty-nine seconds or 
better. 
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THE DECAPITATED PRINCESS, Treland and Scotland, and in the Arctic regions of Asia. | will hardly seem possible that they represent the same 
Among the few really successful illusions presented|In many of the Arctic explorations it has been of the}animal. The fox is a very cunning and intelligent 
in France in the last few years, the one called the | greatest service to the men from its habit of frequent-| creature, as all Arctic travelers have discovered. It is 


decapitated princess succeeded in mystifying the pub-|ing camps. The voyagers of the Vega often relied |an inveterate thief, stealing for the pleasure of stealing, 
lic most admirably. On entering the room in which| upon the little animals in time of need and when food} taking from the Vega explorers not only food, but 


the illusion is exhibited, the spectators see a curtained | was scarce. 


recess, within which is a beautiful chair resting on a 
raised platform, with two swords 
lying across the arms of the chair 
and a lady’s head resting on the 
swords, as shown inone of the 
views. The illusionist states that 
this is the head of an Egyptian 
princess who was accused of trea- 
son and beheaded. This gentle- 
man relates a very interesting little 
story about the princess, how the 
head retained all of the faculty of 
the living after being separated 
from the body, and was placed on 
the throne chair in which she 
would have soon tuken her seat 
as ruler of her peuple if it had not 
been for the accusation of trea- 
son, and how he secured posses- 
sion of the head. 

Regardless of this story the spec- 
tator knows he is looking on noth- 
ing but a clever illusion. The chair 
is upholstered in red plush and is 
placed close to the curtain at the 
back of the recess. At the back 
of the chair is an opening just 
below the level of the tops of the 
chair arms. This opening is not 
seen from the front, as it is con- 
eealed by a mirror that is placed 
between the arms of the chair at 
an angle of 45°. The ends of the 
mirror rest in folds of the fan- 
shape upholstering on the inside of 
the chair arms. The lower edge of 
the mirror is resting on the bottom 
of the chair and the upper edge 1s concealed by lay- 
ing one of the swords on it, as may be seen in the 
other illustration. Atthe proper angle the bottom of 
the chair is reflected in the mirror, leaving the impres- 
sion that one is looking at the back. The folds in the 
upholstering of the inside of the arms effectually con- 
ceal the ends of the mirror. There is a hole in the 
rear curtain directly opposite the hole in the chair 
back, through which there passes a board supported 
at one end by resting on the seat of the chair and 
at the other end by a small boxor any convenient 
article. 

The lady who is to impersonate the princess takes 
her position on this board with her chin just above the 
edge of the mirror, the second sword is placed at the 
back of her head and a wide lace collar that she wears 
around her neck is adjusted so as to rest 
nicely on the two swords. The second illus- 
tration shows the board in position passed 
through the curtain, with the lady lying on 
it, her head on the swords and the lace col- 
lar in position. The ctrtain in the rear 
must be close to the chair, but the side 
curtains are removed about five feet. The 
board is padded so as to make the lady as 
comfortable as possible when on the board. 

—__ - - --~9 +9 be 

Animals? Change of Color in Cold 

Countries. 

As winter approaches and the green of 
summer is replaced by snow and ice, a pecu- 
liar change occurs among certain animals. 
At the first hint of cold they begin to assume 
a different color; tints of gray and lighter 
hues appear in the somber black or dark 
coat of summer, and soon the animal is 
mottled with dark and white patches, 
finally becoming a pure white, that is at 
once a protection, rendering it almost in- 
visible on the snow. Before the change 
was understood it was supposed that the 
animals were distinct forms, one white and 
the other dark. But it is now well known 
that a number of animals change their color 
with the regularity of the seasons, says the 
Philadelphia Times. 

One of the most interesting examples is 
the hare, several of which are known to 
assume a winter pelage, the most familiar 
being the varying hare and the Arctic hare. 
The latter in summer, when it would in a 
winter coat present a marked and striking 
contrast to its surroundings, is on its upper 
side black and a light brownish yellow, mixed; the 
upper portions of the tail and the tips of the ears 
black. This color is retained all through the summer, 
but at the approach of the cold season the pelage 
begins to fade and gradually becomes white, with the 
exception of the tips of the ears, which remain black. 

This wonderful changeable hare is found in the Alps, 


SSSR 
THE DECAPITATED PRINCESS-EXPLANATION OF ILLUSION. 


knives, forks, ainmunition, sacks, shoes and stockings. 


In America, in the far north, we have the same hare, | When the men slept they would crawl under the robes 


ILLUSION OF THE DECAPITATED PRINCESS. 


but a larger and finer animal, known as the polar or 
glacier hare. The American form ranges from the 
north to the middle portions of the country, and in 
regions away from the extreme north changes only 
slightly or imperfectly. As the cold comes on, its dark 
coat fades to a lighter hue, becoming pronounced in 
summer again. 

The protection afforded these animals in the far 
north is almost perfect, as it is almost impossible to dis- 
tinguish them from the snow. When they run they 
seem to be swallowed up in the field of white. 

The principal four-footed enemy of the white hare is 
the Arctic fox, that is endowed with a similar protec- 
tion. It is one of the smallest foxes known, and cer- 
tainly one of the most beautiful. In summer, when 


the ground is bare or covered with verdure, the little 


animal has a silky fur, bluish or brownish gray. This 
lasts until the snow comes, when the coat gradually 
changes. The hair becomes longer and thicker, especial- 
ly on the tail and feet, which are densely furred, and 
by midwinter, or before, it is pure white, without a 


suspicion of its summer hue. 


lf the winter and summer pelage be contrasted, it 
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and nose them, and if those awake 
held their breath, pretending to be 
dead, the foxes would begin to nib- 
ble them, and when frightened off 
would carry away a hat, mittens, 
or anything that came in the way. 
If followed, one of the foxes would 
go on guard while the others buried 
the stolen goods. 

The ermine, whose fur has_ be- 
come fashionable again, is a famil- 
iar example of this remarkable 
change in color. It is common in 
all the northern countries and in 
our own country down to the 
Southern States, a most destruct- 
ive little creature, killing chickens, 
birds and various animals, often 
simply for amusement. An ermine 
has been observed watching a 
bird, placing itself benesth an in- 
viting roost ; when the bird alight- 
ed it sprang at it, clinging to it, 
although carried a long distance 
into the air. 

Some curious experiments have 
been tried with this little animal. 
Four or five were caught one sum- 
mer in the north and found to have 
rich coats of a mahogany brown 
color. Two were sent to some one 
in the Southern States, while the 
remainder were kept where the 
cold winter prevailed. Those in 
the north began to change as the 
leaves disappeared, the strange 
painting of nature gradually going on until the ani- 
mals, with the exception of the tip of the tail, were pure 
white. Correspondence has been kept up with those 
having the other ermines in charge, but in vain they 
looked for the winter change. The animals retained 
their mahogany-colored coat during the warm winter, 
showing conclusively that the change is produced by 
the cold, and is a wise provision of nature, rendering 
the animals almost invisible to their enemies. 

There is another reason given for the change—a wise 
provision of nature to protect the ermine from the cold. 
Animals with black or dark colored fur radiate inter- 
nal heat more effectually than those of lighter colors ; 
so the ermine in its white coat absorbs the rays of the 
sun, radiating but little; thus the change becomes an 
important factor in the preservation of the heat supply. 
In their movements these animals and their 
allies resemble serpents, and the actions of 
anermine stealing along with sinuous mo- 
tion over the snow are very suggestive. 

+ 0+ ________ 
Temperature of the Polar Sea. 

Some of the members of the Nansen ex- 
pedition at Tromsoe have been relating to a 
Reuter’s correspondent some of the scien- 
tific facts gleaned during the expedition. 
During the course of the cruise the crew 
had on several occasions exciting encoun- 
ters with bears. North of 84°, however, 
no animal life was found to exist, and 
this would seem to cast some discredit 
on the hitherto prevalent theory that if a 
sufficiently high latitude could be attained 
one would come to dry land and open 
water, because birds are to be seen flying 
toward the extreme north. This northerly 
flight of the birds is now believed to be at- 
tributed to their having lost their way or as 
being blown out of their course. The depth 
of the water in the extreme north also seems 
to indicate that there can be no land near. 
Soundings taken at 84 latitude gave a depth 
of from 1,310 to 1,530 fathoms, and further 
north the lead reached even greater depths, 
as much as 3,186 fathoms, it is said. From 
observations made in 1894-96, the tempera- 
ture of the sea in these regions was found 
to present several peculiarities. Ata depth 
of 109 fathoms the water was cold. Then 
came a stratum of about 382 fathoms with 
some degree of heat, and under this stratum 
about 490 fathoms of cold water. The pro- 
portion of salt in the water varied a good 
deal. These conditions were pretty much the same 
everywhere. The further north they got the less cur- 
rent and tide there was, while the wind began to exer- 
cise considerable influence on the course of the Fram. 

oe ed 

THE passage has now been opened from end to end 
of the new Blackwall tunnel. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


EXPANSION STEAM TRAP.—Hubert F. 
Smurthwaite, Coatesville, Pa. This is a trap arranged 
for convenient adjustment to be set for automatic action 
at any desired pressure, the trap being readily cleaned of 
sediment whenever desired. Secured at one end ina 
suitable frame is an expansion tube connected with the 
steam supply, a discharge valve on the other free end of 
the tube having its stem fitted to slide in a stuffing box 
attached to the valve body, the latter sliding in the 
frame, and on the frame is fulcrunied a lever holding on 
its free end a bolt engaged by aspring to give the de- 
sired t nsion to the bolt, lever and valve. If set to two 
hundred pounds pressure, the trap will work as well as 
at five pounds pressure, and it may also be readily used 
as a relief valve for steam engine cylinders. 


SEPARATOR.— Alphonse F. Gaiennie, 
Lafourche, La. This invention is for an improvement in 
separators employed in connection with vacuum pans, 
to separate and collect the vapors and minute particles 
of liquid carried, being also adapted to separate oil and 
grease from exhaust steam. The separator has semicir- 
cular baffle plates extending transversely acrogs the 
drum, and having angular bends at their free edges form- 
ing passages, whereby the vapors are caused to follow a 
sinuous path, each plate serving to partly dry the vapors. 
If desired, the passage through which the vapors tlow 
may be made narrower at the inlet and gradually widened 
toward the discharge end. 


Railway Appliances, 


CAR FENDER.— Rudolph C. Hover, 
Memphis, Tenn. This is an improvement on a formerly 
patented invention of the game inventor, simplifying its 
construction, and providing means whereby an under or 
receiving fender has a rearward movement upon striking 
an obstacle, and immediately sets in operation a rocking 
or upper member, the latter being held stationary be- 
neath the car when its services are not required. The 
upper member, or raking fender, when an object is 
struck by the receiving fender, moves forward and 
downwardly until its cushioned edge strikes the ground, 
when it has arearward and upward movement, carrying 
upon the receiving fender any object met with in the 
path of the car. 


Electrical, 


TELEPHONE Switcu. — Christian N. 
Sandbeck, Harmory, Minn. This invention provides 
means by which two telephones in a series may be placed 
in connection without preventing other telephones in the 
series or on the line from being put in communication, 
while conversation between two telephones cannot be 
heard through other telephones in the same circuit. In 
a suitable casing is a pivoted lever adapted to close elec- 
tric connections, contact springs extending transversely 
in the box and adapted for engagement with contact 
fingers, while spring plates in the casing are adapted for 
engagement with other contact springs, and to force the 
respective fingers into contact with their contact springs. 
The inner ends of push pins have loose engagement with 
their respective plates. 


Mining, Ete. 


MINER’s SAFETY LamMp.—Thomas H. 
Williams, Mount Carmel, Pa. This is a lamp designed 
to be very sensitive to mine gases, and is arranged to pre- 
vent relighting by the miner, who must go to an author- 
ized person having the proper key to have the lamp 
lighted. An inverted cup with an aperture in its bottom 
has at its lower end a flange screwing into the lamp body, 
while a flanged sleeve engages the bottom of the cup, the 
sleeve extending through the aperture and forming a 
passage for the wick tube, a locking device on the cup 
engaging the sleeve. 


Dry ORE CONCENTRATOR AND SEPA- 
RaTOR.—Robert E. and Eugene Waugh and Charles S, 
Older, Colorado Springs, Col. According to this im- 
provement a box frame having au air chamber is sup- 
ported in a main chamber, and over the air chamber is 
operated an apron adapted to permit the passage of air 
through it, 2ir pressure being produced in the chamber 
and the box being given a circular movement, whereby 
the material, as it is agitated by mechanical movement, 
will be lightened and opened up by the air pressure. The 
material to be treated is first dried in a kiln, then fed 
successively to a rock breaker, to Cornish rolls, and a 
disintegrator, whereby it is pulverized, comminuted and 
triturated to the desired degree of finenese, and the sep- 
aration of the particles of value is effected through the 
action of the air through the meshes of the moving 
apron and the gyratory movement of the suspended 
box. 


Mechanical, 


SELF-OILING JOURNAL BEARING.— 
David L. Altman, Eau Claire, Wis. This bearing com- 
prises an elongated box in which is a central vertical oil 
well communicating with the box by a horizontal chan- 
nel, and the upper portion of the well communicating 
with outwardly extending passages and filtering cham- 
bers. The box also has a bore communicating with the 
filtering chambers and two dust chambers, and fixed to 
the shaft revolubly mounted in the bore is a feed wheel 
revolving in the oil well. The lubricant may be used 
continuously for considerable time without refilling the 
well, and it is wholly immaterial in which direction the 
shaft is run. : 


Nut Lockx.—Emile Fluehr, Sprague, 
Washington. According to this improvement, the nut is 
made with a groove across its thread and a shallow re- 
cess in its outer surface extending from the thread to 
one corner, a key or locking bar adapted to be remova- 
bly fitted in the groove having a triangular cross section 
in its body and two angularly extending spring limbs at 
its outer end, In the recess at the corner of the nut is a 
detent hook, and when the key is inserted und one of its 
spring limbs brought into engagement with the hook, 
the edge of the body of the key is made to bear with 
force upon the threads of the bolt. 


VALVE.—Sidney W. Sampson, Hudson, 
Mass. This valve is made with an operating mechanism 
forraising it from or lowering it to its seat gradually, 
permitting it to be also readily adjusted or quickly re- 
versed in position. The valve has a ster screwing in a 
nut with which is connected a pivoted lever arranged to 
move both the nut and the valve stem, the lever being 
located and operated either above or below the valve. 


GRINDING MACHINE.—Frank Parsons, 
Montgomery, Miss. This is a machine especially adapted 
for evenly and uniformly grinding and sharpening the 
cutter heads of planing machines with economy of time 
and labor. The machine has an adjustable sliding car- 
rier to hold the cutter head to be ground, means for 
actuating the carrier and an adjacent grind wheel adapt- 
ed to engage the cutter head, the latter being placed at 
various angles to or parallel with the wheel according to 
the angle on which the cutting edges are to be ground. 


MEANS FoR TRANSMITTING MOTION.— 
William C. Douthette, Pittsburg, Pa. ‘Chis is an im- 
provement especially adapted for application in connec- 
tion with steam pumps, the invention providing means 
whereby the reciprocation of the piston rod causes the 
pulley or balance wheel to turn, including two pulleys or 
balance wheels, and devices between them and the piston 
rod by which to turn the pulleys or wheels in opposite 
directions. Certain improvements are provided in the 
intermediate devices between the rod and the pulleys or 
wheels, and the two balance wheels equalize the strain, 
balancing each other. 


Agricultural, 


Hay LoapDER.—Johbn T. Hare, Fresno, 
Cal. This inventor has devised a loading device to be 
attached to a wagon to take hay or straw from the 
ground and deposit it in a basket or on the body of the 
wagon, the elevator of the loader being driven from the 
wagon axle and the elevator not interfering with the 
animals drawing the vehicle. The elevator or conveyer 
is made to be folded up out of the way when not in use, 
and a net is provided for the body of the vehicle, for the 
reception of the grain or straw, so that when the load is 
to be discharged it may be lifted bodily by simply raising 
the net and dumping it wherever desired. 


BaLIna Press.—Elias H. Butts, Ori- 
ental, N C. This isan inexpensive press for baling hay 
by hand. The baling is effected in an upper box, and a 
lower box receives the material, a platen in the lower box 
having downward side extensions and a series of ladder- 
like connecting bars to form a follower, while detached 
hand levers fulcrumed on a fulcrum bar operate alter- 
nately on the ladderlike bars of the follower. The 
press may be easily constructed in any ordinary work- 
shop, and it has acapacity of ten bales per hour. 


Fruit Box.—Eben R. Morrill, Truc- 
kee, Cal. This is a box in which fruit may be conve- 
niently packed and the coverand bottom secured in posi- 
tion without the employment of special fastenings, as 
nails, catches, etc. The sides rigidly connect the ends 
with each other, and the latter have on their in- 
ner faces undulating grooves, the straight tops and 
bottoms being adapted to be pushed in and drawn out 
of the grooves. The bottom of the box is placed some 
distance above the fioor or ground, and is sufficiently 
springy to counteract jars in-transportation, and prevent 
undue pressure upon and spoiling of the fruit. 


MisceJlaneous, 


VELOCIPEDE. —.August Miller, Linds- 
borg, Kansas. This inventor has devised a unicycle de- 
signed for traveling on land or water. The wheel has a 
ring hub within which is the operator’s seat, and the ex- 
terior of the hub is toothed, while in a frame having 
rolling connection with the hub are journaled pedal 
shafts with gears. To adapt the unicycle for marine use 
a pontoon is connected with it, having a central channel 
to receive the traction wheel and a locking connection at 
each side, the pontoon being of dished structure and 
preferably of somewhat circular shape, and the tractiax 
wheel having paddle-like spokes. 


BARREL FILLING MACHINE. — John- 
ston E. J. Goodlett, Memphis, Tenn. This invention re- 
lates to devices which have a valve attachment to cut off 
the flow of liquid when a receptacle is filled to the re- 
quired limit. According to this improvement a valve is 
arranged in a chamber of the discharge tube, the valve 
having a transverse axis toone end of which is attached 
a coiled spring with adjustable tension, and the valve 
lever being adjustably connected with a slotted sector, 
and being also connected with a trip and float mechan- 
ism. 


Hose Nozzuu.—Charles Hirsch, Buf- 
falo, N. Y. This is a nozzle designed to readily control 
and regulate the discharge of water, throwing eithera 
plain stream or a spray, or cutting off the water entirely 
if desired. Thenozzle has lateral openings and a closed 
outer end from which projects a spherical lug or ball, a 
tip or nipple screwing on the end of the nozzle, and reg- 
ulating the flow of water. The device is simple and 
inexpensive, and readily adjustable for the required 
service. 


CEILING PLATE.—John Serimgeour, 
dr., Pittston, Pa. This plate has a cylindrical body 
portion with an outwardly projecting flange at its lower 
end, aspring arm secured to the body tending to engage 
the flange. The plate is formed in two interlocking sec- 
tions, and is adapted to hold itself in place and effect- 
ively protect the ceiling from a pipe passing through the 
plate. 


Dust Pan. — Albert Koehler, Baker 
City, Oregon. This is a device designed to retain the 
dust made by the broom and frevent its rising and set- 
tling on the furniture. It ig made in the form of a box 
having double walls of wire cloth to permit the passage 
of air currents formed by the movements of the broom, 
the walls being separated by a space designed to form a 
trap to receive and retain the dust. 


Nots.—Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
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WBusiness and Mersonal. 


The charge for Insertion wnder this head is One Doilar a line 
for each insertion: about eight words to a iine, Adver- 
tisements must be received at publication office as eariy as 
Thursday mornsng to appear inthe. following week's issue 


Marine Iron Works. Chicago. Catalogue free. 
High grade well drills. Loomis Co., Tiffin, Ohio. 
“U.8.” metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 
Papier Maché Manuf’rs, Crane Bros., Westfield, Mass. 
For bridge erecting engines. J. 8. Mundy, Newark, N.J. 
Handle & Spoke Mchby. Ober Lathe Co.,Chagrin Falls,O. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Spring & Varick Sts,, New York. 


Concrete Houses — cheaper than brick, superior to 
stone. “ Ransome,” 757 Monadnock Block, Chicago. 


The celebrated “ Hornsby-Akroyd ” Patent Safety Oi) 
Engine is built by the De La Vergne Refrigerating Ma- 
chiue Company. Foot of East 138th Street, New York. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins 
By mail, $4. Munn & Co., publishers, 361 Broadway, N.Y. 


Free! An Illustrated History of Cripple Creek gold 
camp (with correct map), together with our big family 
weekly, three months on trial for 2c. Illustrated 
Weekly, Denver, Colorado. 


(7 Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on appHcation. 


UETIES 


HINTS TO CORRESPONDENTS. 


Namesand Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paperand page or number of question. 

Unquiries not answered in reasonable time should 

repeated ; correspondente will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wisbing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 

ted without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
(ooks referred to promptly supplied on receipt of 

price. 

Winerals sent for examination should be distinctly 
marked or labeled. 


(7022) A. C. K. says: 1. Please give 
me formula for making the best leather cement, such as 
is used by shoemakers for putting patches on. Most ce- 
ments for this purposecontain the objectionable smelling 
bisulphide of carbon and are dark colored. These are ob- 
jections. Can you give me recipe for a cement free from 
this nasty smell and which is white and transparent and 
equally good? A. Try bicycle tire cement; apply to 
both surfaces in several coats, letting it dry thoroughly 
between applications and after. Then put patch in 
place. 2. Is there any work published which thoroughly 
treats on the metal zinc, as used for galvanizing pur- 
poses? A. See our SUPPLEMENT, Nos. 967, 176, 994, 
mailed for 10 cents each. 

(7023) J. 8. W. asks for a formula for 
making a good quality of paste such as bookbinders use. 
4. 1, Water, 1 quart; alum, 34 ounce. Dissolve, and 
yhen coh, add flour to make it of the consistence of 
cream, then bring it to a boil, stirring it all the while. 
Preserve with a few drops of carbolic acid or oil of 
cloves. 2. (Hard.) To the above add a little powdered 
resin and a clove or two before boiling. This will keep 
for twelve months. When dry it may be softened with 
water. 


(7024) P. B. writes: We have had an 
X ray outfit on exhibition here for the last month. We 
wish you would please tell us if in your opinion the rays 
will affect one’s fingers and eyes, for one of our operator’s 
eyes has become inflamed, and one of our young opera- 
tor’s fingers has become black and numb. Please tell us 
if this is caused by looking at the rays. A. Weare in- 
clined to believe that the troubles you mention are caused 
by the X rays; similarcases have been reported abroad, 
the hair being usually inj ured. 


(1025) T. P. asks: 1. What is the best 
non-conductor of heat (wood excepted), which is either a 
solid like wood or can be made to cover asolid? A. Of 
ordinary stable substances, probably magnesia is as good 
as any. Silica, asbestos board and fiber are good. 2. 
What is best absorbent for liquid dropping a few drops 
ata time, say 10 or 15 in all? A. Any absorbent solid, 
such as dry clay. Quicklime will absorb water, combining 
with it chemically, but evolving heat, and slaking by the 
moisture of the air. 

(7026) F. H. asks: 1. How many bi- 
chromate batteries will it take to light 10 one candle 
power lamps? Also 15 one candle power lamps? A. It 
depends on the resistance of the battery. Taking this at 
14 ohm and voltage at 1.75, we have 18 cells for ten lamps 
and 20 cells for fifteen lamps approximately. 2. Is bi- 
chromate a good battery to use for the above purpose ? 
A. It is about the best of the primary batteries. All are 
expensive and troublesome in operation. 3. Also give a 
simple rule for fignring ‘out how many batteries it will 
take to light acertain amount of lamps. A. You will find 
the following a good general rule: Multiply together the 
current of the battery on short circuit by its voltage. Di- 
vide 16 by the product to get cells per candle power. In 
Sloane’s *‘ Arithmetic of Electricity,” $1 by mail, you 
will find several rules to cover different cases. 


(7027) G. B. asks: I wish to know 


if there are any reliable statistics to be obtained. and 


where, as to the actual saving in the use of 16 candle I 
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power electric Jamps over gas. What I mean is, Does it 
pay to put in a plant to make your own light, say I 
should want 1,000 sixteen candle power lamps, and yet I 
am able to buy gas at $1.50 per 1,000 feet? A. Allow ten 
sixteen candle power incandescent lamps to the horse 
power. Allow five feet of gas per hour to produce 16 to 
20 candle power. This gives the basis for calculation. 
1,000 gas burners would represent $7.50 per hour. Gen- 
erally, incandescent lamps are supposed to cost more than 
gas, 

(7028) E. M. asks if fine thin tea lead, 
such as package tea comes in, will do for making a con- 
denser for a 3 inch spark coil, and how much surface he 
willhave to have. A. Yes ; make the surface twice ar 
great as that described for the coil in our SUPPLEMENT, 
No. 160. 
ep 


NEW BOOKS AND PUBLICATIONS. 


ROENTGEN RAYS AND PHENOMENA OF 
THE ANODE AND CATHODE. By 
Edward P. Thompson, M.E., E.E. 
Concluding chapter by Prof. William 
C. Anthony. New York: D. Van 
Nostrand Company. Pp. 190, 105 
illustrations. Price $1.50. 


This carefully written book enters into the experimen- 
tal development of o vay phenomena. It begins with 
the early researches of Faraday and follows the subject 
down to the present time, givinga resumé of the impor- 
tant experiments, and presenting the various theorier. 
It presents a few typical applications of XK rays in 
anatomy, surgery, diagnosis, etc., and is, in fact, a book 
of great interest to students of high vacua phenomena, 
especially such as relate to the discovery of Roentgen. 


LocoMOTIVE MECHANISM AND ENGI- 
NEERING. By H. C. Reagan, Jr. 
New York: John Wiley &Sons. Pp. 
420. Price $2. 


This is a second edition, revised and enlarged, of a work 
by a practical locomotive engineer, who has endeavored 
to describe the manner in which the locomotive is 
handled while in service. To do this best, the engineer 
should have something more than an elementary know- 
ledge of its construction, that he may, where breaks 
occur and repairs are made, be able to judge of the work 
necessary and how best todo it. There isa chapter on 
Compound locomotives and an appendix on the modern 
electric locomotive. 


A book of tables of dimensions, re- 
cently published by the Walworth Manufacturing Com- 
pany, of Boston, exhibits a great amount of careful cal- 
culation as to the best proportions of different parts of 
various sizes of valves and fittings made by the com- 
pany. The company manufacture, as specialties, the 
Walworth extra heavy and standard weight gate valves, 
and the Walworth extra heavy and standard weight fit- 
tings, and wrought iron pipe bends ofall descrip- 
tions for high or low pressures. The use of these bends 
in place of sharp elbows or angles, wherever possible, is 
a matter not to be neglected by engineers or steam users. 


TO INVENTORS, 


An experience of nearly fifty years,and the preparation 
of more than One pundreéd thousand applications for pa- 
tents at bome and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at homeor 
abroad. are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way. New York. 


INDEX OF INVENTIONS 


Por which Letters Patent of the 
United States were Granted 


November 3, 1896, 
AND EACH BEARING THAT DATE. 


[See note atend of list about copies of these patents.) 


Air brake retainer. automatic, C. W. Juul 
Air compressor, hydraulic, J. H. Champ. 
Alarm. See Burglaralarm. Fire alarm. 
Atomizer, fluid, J. A. ‘Vilden. 
Auger. earth, A. H. Meier 


«+ 570,483 
- 570,540 


on 
= 
2 


Autographic register, G. D. Bond. 570,535 
Awning frame, J. Morein................0eeeeeeeeeee 570.877 
Axles, mechanism for manufacturing car, D. W. 

POrtere osiiGeehois cate sses cisiesceleceucaaceecuneass 570,499 
Radge. N. F. Startzel..............ceeeeeeeee eececeess 570,015 - 


Bag. See Traveling bag. 
Bag holder and scale, combined, A. P. 
Bale tie machine, S. Kimball . 
Baliag press. E. H. Butts.. 
Band cutter and feeder, W. H. Sprinkle. 
Barrel, F. J. Slaker...............-.secee eves 
Barrel filling machine, 
Barre] washer, G. Schoc . 
Batte: plates, manufacturing secondary, C. H. 
BOL oo ccl hat tects lvotcele 
Bearing, antifriction, C. W. Robinson..... 
Bed and sofa, Combination, Peterson & 
strom 4 - me 
Bedstead, Duma 
Bell, electric alar m, R. Segerdahl.. 


3 
tet; 
3 


Bending machine, J. W. Abrabems.. 570,655 
Bicycle attachment, EH. B. Pike.... : 570,681 
Bicycle ball bearing, M. L. Wilcox......... 570,860 
Bicycle frame attachment, C. M. Brooks 570,536 
Bicycle handle bar, T. H. McQuown 570,560 
Bicycle lock. J. E. Turton........ 570,521 
Bicycle pedal clip, J. E. Stannard. 


Bicycle suit, A.C. Nash........ 
Bicycle support, A. J. Branham. 


Bicycle support, Dilley & Hayes.................... 570,464 
Bicycle tubing, machine for cutting, W. R. Fox.. 570,850 
Bicycles, wall attachment for supporting, Dilley 

RAY OS Sock caics eo seco iae cde os ccldatendaace'e 570,465 
Binder, temporary, L. H. Clark.... - 570,541 
Blackboard rubber, 520.797 
Blackboard trough 

White............... 570,692 
Bleaching appa 8, H. Cc 570 675 
Block. see Partition block. T 
Blowpipe, A. D. Barrett.........-.... Lelsaetie e ssjeceia's 570,656 
Board. See Pressing or ironing boar 
Bolt. See Expansion bolt. 

Book carrying device, J. L. Torney...............++ 570,520 
Bookkeeping and registering cash, machine for, 

L, Allem.............05 570,620 
Boot or shoe, W. Owen....... ..... - 570,814 
Boots or shoes, machine for attachi 

soles of, J. E. Proctor.. - 570.768 
Bottle, M. J. Nolan........0000 12 570,607 
Bottle, dose measuring, A. A. : « 570,759 
Bottle, non-refillable, A. R. Weber - 570,524 
Bottle stopper, G. W. Mason..............-.eeeeeees 0 
Box. See Cigar box. Fruit box. Letter box. 

Stuffing box. 

Box, M. Young 


Brake. See Car br: 


Broiler, A. lierz..... : P . 570,754 
Brush, fountain marking, C. Z. Whitaker. 570,583 
Brush machine, W. Morrison -. 570,604 
Brush, tooth, D. W. TOwe®s........cccecceccecceccees 670,673 


NOVEMBER 21, 


1896. | 
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Bung, barrel, J. Hennu.... 570,799 


Bung, faucet, D. Beebe . 570,725 
Burglar alarm, Hessemer & Smit . 570.755 
Burzlar alarm, F. Steinkoenig.... - 570,616 
Burner. See tleatmg burner. Hydrocarbo: 

burner. Liquid fuel burner. Vapor burner. 


Burnishing machine, M. BE. Clark 
Button. J. N. Gardner.............. 
Button. separable, F. B. wage 576 
Caissons, ete., air lock for, R. 8. Gillespie. .570,793, ara oe 
Camera, photographic, F. H. Sanderson 570,77 
Can. See Metal can. Sheet metal can. 

Can lacquering machine, A. J. seb 

Cannon, yacht, W. W. scott...... 


Car brake, W. J. Cartwright. 710,594 
Car coupling, J. G. Green... 70,796 
Car coupling, C. H. McLaug 570,559 
Car coupling, G. K. Russell 70, 


Car coupling, T. P. Weidler 
Car coupiing draught rigging A 
Car coupling s jgatety attachment, J. pis: 


Car fender, R. oyer. . 570,758 
Car tender, A. A. Lydecker.. .- 570, 

Car fender, Simpson & Bigelman.. . 570,611 
Car fender. J. M. Staley........ 570,571 
Car loader, Phillips & Hunt.............. ~ 570,880 
Car safety ’appliance, street, W. Wiggins. ~ 570,888 
Car sign, street, E. L. Dwyer.......... 570.747 


Car signal, J. W. Shafer. 


Car wheel, J. B. West... 


Carbon, arc lamp, D. A. Shesier.. « 570,825 
Car . stretcher and tack holder, combine ‘ 
OLPICK 65. cise iseeeteees 


Cartridge case reducing die, 
Cash register, J. W. Rehill.... 
Cast metal article, J.C. Reed 


Caster, ball, Mason & Ely.. 0,603 
Ceiling plate, J. Secrim our, Jr. 570,775 
Cell case machine, A.J. Bates.... 570,621 
Centrifugal separator, P. M. Sharples.. 570,737 
Chain link, driving, B. Holt........... 0s viee'sa's dewese . 570,637 
Chair. See Folding chair. 

Chart, sleeve. W. Baasel 


Chart, tailor’s cutting, W. Baasel. 
Cheese cutter, W. R. Gorrell 
Chlorin, making, W. Donald 


Chocolate coating apparatus, C. T. Viau.. 570,575 
Chuck, universal V. A. Sallot. 570,736 
Cigar box, H. F. Bente.. 0,5: 


Circular Sue J.D. Tra 
Clarinet, G. Oliveri........ 
Cloth or twine cutter, J. 
Coal separator, C. W. Ziegler.. oe 
Cuin freed apparatus for delivering tickets, 

sweetmeats, etc., J. Fotheringham 
Collar, horse, J. A. Weider * 
Colors, etc., process of and apparatus for making 


tubes for artists’, H. Goodwmm................ 570,728 
Confessional, folding ‘portable, A: 8. Sieben- 

foercher. «- 570,512 
Conveying apparatus, A. L. Le Grand. 570,876 
Corrugating machine, T. W. Graham.. 570,729 
Cotton, machinery for handling, R. M.G 70,571 
Cotton picking machine, H. IT. Armstrong......... 444 


Counter and show case, combined, J. H. Gimnich 570,795, 
Coupling. See Car coupling. Engine coupling. 
Thill coupling. 
Crate, folding egg, C. Tucker. 
Cue rest, W. D. ronin ... 
Cuff link, O. Congelton é 
Cull or border for undergarments, Bennett & 
ar 

Cultivator, Collard & Hensarling 


- 570,574 


Cultivator attachment, T. R. Morris. 
Cultivator, disk, A. L. Brock 
Curtain roller, extension, A. f. Temple.. 


Riaio.a dosieiew 2. 510,660 
- 570,719, 570,720 
Cheese cutter. Cir- 
Cloth or twine cutter. Pipe 


Cutter. See Band cutter. 
cular cutter. 
cutter. 


Cutting and panning machine, L. B. Davidson.... 570,870 

Cyanogen compounds, manufacture of, Hood & 
Salamon 570,480 

Damper regulator, J. 570,804 


Decoration for textile fabrics, E. Siro 
Dental plugger, F.S. Belyea 
Disinfecting material, ete. apparatus for deliver- 


ing, E. Taussig. . ~ 570,518 
Display rack, W. Hag ger. 

Dock and ship cleaning device, fioating” dry, M: 

w. Marsden... ire Sina Sa aaraaigiduiba weicts usta eacieces 570,489 
Door closing mechanism, thermal H. B, Newhall s70T10 
Door system, trolley, H Newhall........ eee 570) 
Draught appliance “3. B. Kennedy.......... 

Drier. See Grain drier. 


Drum, G. W. Bemis 
Dust collector, W. E. Allington 
Dyeing apparatus, J. H. Lorim 
Egg beater, F. Kohlenbere.. 
Electric circuits, automatic saf 
G. Rowand 
Electric generators or motors, method of and 
apparatus for regulating dynamo, J. 
East ..........cccccccccecccccscecccececcenssenses 
Electric light globes, b bracket for pendant, Chris- 
tiansen & Pittma 
Electrically controlled ‘elevator, ‘87D. Strobm! 
Electrodeposition, BE. Jordis8...........cc.scecceeceee 
Electrodes, substance for telephone, D. Draw- 
AUD... ceccc ccc cccccccccccrsceccserscerecssccsee 
Elevator, See Electrically controlled elevator. 
Package elevator. Water elevator. 
Elevator, N.C. Bassett 
Elevator door opening or clos: 
Herdman......... 0 ...... 
Engine. See Gasengine. Ga 
gine. Rotary engine. 
Engine attachment, steam, R. Freer.. 
Engine Coupling, J. MacKenzie.. 
Envelop, P. G@. Muenchinger. 
Eraser, H. B Collins........ 
Expansion bolt, 1. Churcb....... 
Extension table, Stephens & De Marce.. 
Fan, motor driven, 3. O. Tuerk... 
Farm gate, J. W. Putt......... 
Feeder, stock, J. P. Smith.. 
Fence post, L. M. Brock.. 


570,592 
- 570,476 


: Hed 


Fence stay, wire, B. Zuck. 570,531 
Fence, wire, J. Haish.. 570,752 
Fence, wire, 8. A. Nielso’ 570, 
Fence, wire, L. M. Runyo: 570,567 
Fender. See Car fender. 
Fertilizer distributer, E. D. Mead 570,490 
Fibrous barness, utilizing partially worn, J. Rob- 

inson 570,683 


File rack, Paaly & MeQuilkin.. 

File, round, A. Wi 

Fire alarm, inoencooat actuated, P. C. Howe. 

Fire extinguishing system, Be W. Thomas... 

Fireproof floor, T. Bailey......... 

Fish hook, J. T. Hastings 

Flats, ahaa for driving traveling, E. 
eweedale ra ie we 


Fluid pressure brake, W 


Fly catcher, C. H. Legeett.. 710.486 
Folding chair, W. pope dite’ 570,776 
Folding machine, F. H. Wendt ...... 570, 


Folding machine packer, F. H. Wendt. 
Folding table, H. Selders 
Fruit box, E. R. Morrill.. 
Fuel, artificial, J. D. Oligny 
Galvanometer, Cc Coleman one 
Game apparatus, J. BE. Brooks.. 
Game apparatus, B. W. Taylor. 
Gas engine, R. J. Rolfson......... 
Gas engine, rotary. L. Gathmann.... 
Gas, process of and apparatus for 
Stevens.. 
Gasolene or vapor engine, 
Gate. See Farm gate. 
Geamng, F. A. Curtis..... .......... 
Glass articles, conveyer for, Everett & amuel- 
SOD 2s wcicecesveecnse ceed se eetatings s = 
Glass blower, mechazical, M. J. 
Glass blowing machine, SO. Richardson, Jr 
Glass moulds, dipping apparatus for paste, E. 
1.0) 0) 001-0) | eon 
Golf tee and score | card, combined, P. L. Senat 
Governor, W. T. Davis............. «. 
Grain drier. J. Backhouse, Jr. 
Grain drier, G@. H. Carmack 
Grain scourer, E. Keith..... 7 
Grain tempering machine, K. 
Grinding machine, F. Parsons 
Harr curler, C. H. Baldwin 
Harness attachment, J. kt’. 
Harp, KE. P. Stark 
Harrow. rolling, A 
Harvester, corn, A. S. Peck.. 
Harvester, corn, M. 0. Wert... 
Hat identifying mark, D. A. Keller...... 
Hat pin guide or retainer, I. Frechette. 


570,516 
570,500 


570,698 
570,626 
570,879 


Hat pinning out machine, C. H. Reid.. «+ 520,715 
Hat rounding machine, hand operated, Cc. A 

Reid ++ 510,734 
Hay loader, J. T. Hare....... 570,753, 
Heat insulator, (.C. Hicks.... 570,634 
Heating burner, Rosentbal & Kramer «- 570,771 
Heel, detachable, M. R. Vandervoort Pega 570,830 
Heel nailing machine, F. F’. Raymond, 2d 570,648 
Heel olate, boot or shoe, R. McKay. 570,707 


Heels with rails, machine for loading, ‘BI 
ward 


Hook. 
Hook, Lewis & Mixer. 


Horse Getacher, B Naun KE, Naumann 


Horseshoe, F. 
Horseshoeing me oper re 
Hose nozzle, C. Hirsch.. 
Hot box cooling device, G. C. 
Hub, vehicie, Ball & Barnes. 


Hydrocarbon burner, H. A. Bradley 


Hydrocarbon or other volati 


for holding, J. W. Talimadge 


Index, suspension card, F. A. 
Ironing table, L. E. Dawson. 
Ironing table, C. L. Hofwolt 
Jack. See Lifting jack. 
Joint. See Rail joint 


Journal bearing, self oiling, oP L. Altman 
jams.. 
Knitting machine sinker mechanism, 


Key ring or the like, G. B. A 


son..... 
Lacing, boo! 
Ladder and fire escape, 
Ladder, combination, 


i. 


Lamp, bicycle, F: Rhind 


Lamp, electric arc, H. A. Seymour 


Lamp hanger, street, H. P. 
Lamp, miner’s satefy, T. H. 


Lamp shade or reflector holder, C. A. 


Lamps, globe for electric arc, 
Lantern, bicycle, F, Rbind.. 
Lantern frame, 


extension, 8. 
Furgason.. . 

Ladder, step or extension, W. B. Cantrell. 
Lamp and socket, incandescent, A. Swan.. 


“K Wright. 
nig 


, Switch. SeeSafety switch. Telephone switcb. 
570, Table. See Extension table. Folding table. Lron- 
m 570,68: ing table. 

570,757 | Target, portable safety, E. J. B. Scratton.......... 570,820 

Toben. 570,519 | Telegraphic apparatus, type printing, F. H. W. 
cpapeasas 570,448| Higgins «+ 510,852 
Telephone switch, C. N. Sandbeck.. 510.773 
le hiquids, receptacle Telepbone system. automatic, M. Brooks. 570,840 
570,884 | Thill coupling, F. G. English.... ....... 570,846 
Smith. Thill coupling, J. N. Stowe, Jr...............0-seeeee 570,718 


born 


A. T. Heywood 
Toothpick machine receivin 
spout, H. P. Churchill. 
Fowing a appa. aratus, A. de Bi 
oy, J.J. Deal............. 


‘Trap. See Steam ‘trap. 


Thread, apparatus for leveling silk, J. M. Weaver 
Thrashing machine magnetic separator, E. H. Os- 


Tires, on for mending punctures in pne' 


Toy building ack, H. W. Stratton. 
Toy or game device, W. W. Flye.. 
track instrument, 1. B. Dixon 


570, ool | 
570,496 
- 570,664 


qravyeling bag, G sown er. 
‘Trolley, J A. Hance... 
ill. we Trolley, BK, * Walton. eraisie 
Williams, ‘rruck, car, J 7 Graham. 570,473 
. Lapworth... 570,669 Truck. car, We Haupt.. 570,798 
, M. B. Bailey... ... 70°46 | Truck, drier, W. A. Leary......- 2 570/644 
393 | Truck’ equalizer. car, J. + 570,875 


Tubes, apparatus for manufacturing mei 


Lantern, tubular, F. K. 520. Price.. 570,816 
Latch lever, E. J. Muller... 570,674 | ‘L'ufts, mac! 570,685 
Leaching apparatus, L. D. DE. 570, Turbine, steam, R. Hewson. 570,756 
Lead oxid, method of and means or P Typewriter, L. K. Coe....... v0, 
ST. NOAd..... 00. eee cece eee eee eens 670,712 | Typewr ting machine, W. Fredrick 570,546 
Leather, machine for recessing, R. McKay. 570,658 | ‘l'ypewriting machine, Fredrick & Wachter - 570,545 
Letter box, F. G. Gaschlin 570,628 | Typewriting machine, S Terry........00- - £70,886 
Letter box case and memorandum, post office, D. Typewriting machine, H.H.Unz. + 570,522 
J. Ayre a Pypewntin machine, G. B. Webb.. 570,523 
Library Stack, D. A. Beckwith. mbrella, Plack & Pimlott..... 570,857 
Lifting and carrying device, D. Ondergarment, C. A. Brown...... 696 
Lifting jack, W. L. Hall Upholstering pin, Bolton & Howell. 570,838 
Lifting jack. H. 8. Spence ise daa Valve, 8. Ww. Sampson.............. 570,72 
Liquid fuel burner, A. L. Gladwin. Valve, I. H. Sharar..............06-- f 
Liquid meter, W. M. Fowler ecCaine staeas'e Valve for service 
Liquid supply system, J, B. G. Donato.. 570,833 
Lock. See Bicycle ‘lock. Sash lock. m, 570,764 
lock. Valve mechanism, H. B. Gale 10,727 
Log loader and turner, W. E. Hill..... Valve or faucet, supply, H. C. 570.811 
Loom Jacquard mechanism, France & Valve, steam, C. Schneider. 570,609 
Loom, lappet, J. Galloway...............00+ Valve stopper, C. E. Long 570,671 
Loom weft stopping mechanism, J. Poyser. 570.815 | Vapor burner, Lannert be Jeav ons. 570,854 
J.ooms, electromagnetic warp stop motion for, A. Vehicle washing device, J. P . Baird... 570,890 
C. Shuttleworth .. 570,738 | Vehicle wheel, A. F. Chace.......... 570,697 
Lubricator, W. fF. Gregory Velocipede, A: Miller........ 1... 570,761 
Lubricator, - Loos........ Velocipede saddle, 8S. Pattisson.. 570,497 
Lubricator, J MoGinley. Voting machine, J.. Y. McConneil.. 570,812 
Lubricator, Mertens & Bostwick Wagon, FB, Fischer...............cccccsescescccceeeees 970,467 
Lumber piler, H. Daniels......... Wagons, power transmitter for road, BE. Prouty... 570,501 


Lumber piling machine, H. Daniels. 
Mail bag catcher, E. A, Foster 
Match making machine, W.H. W: 
Match receptacle or holder, O. 


Match safe, G. Weizand.. 


M. Hunter.. 
Meat puncturing 


Mechanical movement, 'W. 8. Huson...... 


Mech nical movement, J. J. 


Mechanical movement, H. A. W. Wood 


Metal can, F. P. McColl 
Meter. See Liquid meter. 
Milling machine, C. 


Measuring electric curre ts, ins 


E. Van Norman 


ite eeas 8. Gillespie... : 
Washer. See Barrel wasber. 
Washing machine. & 8. Hil 
Washing machine, W. R. 
Water closet, Coles & Barker 


Water elevator, M. H. White. 


TA 
Waters 


for regulating, A. L 


Whee]. See Car whee 
Wheel and axle connection, J. 


Walls, construction uf supports ror building, R. 


Water elevator, windlass, R. W. Faris............ ie 

Water supply to closets, | urinals, etc, apparatus 

Well boring and tubing ‘apparatiia, ¢ Cl Mt Smith?! 
ehicle wheel. 


ePherron 


.. 570, 702 


F. Bible 570,742 


Wheels, attachment for increasing diameter of 


Minnow, artiticial, H. O. Stanley 70,687 sprocket, W. E. Warren «++ 570,690 
Motion, means for transmitting, Ww. ¢. Douthett. 570.871 | Whip operating device, J. M. Herman. 
Mower, lawn, H. Deck : 70,699 | Window frame, J. P. Doray...... .... 
Muffler, engine, E. Prouty. 70.502 | Window guard, Pabdee 4 cAleese. 
Multiple series controller, J.F. Mc. roy. 570,878 | Window lock, T. Robertson Sass 
Musical instrument, J. A. Weser . 570,582 | Window operating device, M. M. fiel 
Nail, C. Hatch, Jr : 570,633 | Wire stretcher and reel carrier, A. L. Pruitt 
Napkin holder, N. . 570) Wood preserving plants, car and retort for, Cul 
Needle, J. Zimmermann.. - 570,590 & ISAACE... 6.6... cece e eee eeeee eee eeenceeeseneetseee 570,746 
Nut lock, E. Fluebr.. . 540,789 | Wrapping and securing prrappers around boxes, 
Nut lock, A. J. Harreil. 70,551 etc., machinery for, A. StearDs............0 6. -- 570,615 
Ore concentrator and separator, dry, R. E. Waugh Wrench, G. W. McElroy........ + 510,856 
Ob Aloe cacieaei ess ee cantacdades Geis oaneceaatec cee 570,881 Yoke, néck, J J. S. Brown........ 
Ore pulverizin, machine, G. A. Cleveland... « 570,745 
Ore separator, M. Copland - 570,843 ict ea 
paceaieerermar, 6. for toilet. G. T. Job » Boer 
aper packages, Cll) or let. G. T. Johnson..... 570. 
Paper stock cooker. M .D. Keeney . 570,641 DESIGNS. 
Paper stock cooking apparatus, M, D. Keeney.... 640 
Paper, toilet, E. Jerome ... 570,806 | Border plate, BE. A. Langenbach............ 26,741 to 26,243 
Paper ner Weight at and game or puzzle, J. Ceiling plate. EK. A. Langenbacb. ............ 238 LO 
A - 570,858 | Mattress frame corner block, W. H. Taber. ..26,244, 26.245 
Partition bloc! - 570,733 | Moulding plate, B. A. Langenbach.. 26,236, 26,237 
Pen, fountain, _ Bherma - 570,717 | Pin or button, campaign, F. W. Coyn « 26,234 
Pencil sharpener, L. A. Stough . 570,617 | Radiator loop, Siebert & Hodges.. 26,247 
Pencil sharpener, sla t eB P. Spencer.. ~ 570.570 | Rake, lawn, F. E. onler secess 
Piano, upright, J. Di eb) pisaatvadissee sae soedoesen’ «- 570,787 | Stove, heating, G. M. Cocke.. 


poe GQ. Sevier 
Plow point, F. A. Martin.. 
Plumbing system, T 


Ww olemal 
Polishing machine. Jessup & Wheelan. 


Post. See Fence post. 


Powder, smokeless, F. A. Halsey 


Press. See Baling press. 

Frese fore extracting oi! or of 
che 

Pressing or ironing board, M. 


Propelling attachment, boat. 8. N. Smith. 2 520,613 moths, preparations me: BE. Th 
Protractor, W. W. Pennington... - 570.767 | Coffee and Peat Coo er Cooper & Company.. 
Pump, double acting, H. M. Wyeth.. - 570.528 | Condiments conta (ing 
Bump, rot rotary, a D. Kelier....... - 570,643 Mexican Chile 8upply Company 
Puzzle, W. F. Moore......... « 570,762 | Cords for windows eG the like like, peor 
a See Display rack. File rack. Horseshoe- ver Lake Company 

ing rac 


Rail joint, M. W. Wambaugh 


Railway crossing, W. R. Coc 


Stove, heating, J. W, Herrick... 


ther Nauids, G. Mit: 


Beer, | 
Cheese, J. Bessard du Parc et 


bacco, L. Miller & Sons.. 
Cleaning and renovati 


C ‘Ayer. 


hran, J 


Wire fabric pattern, ‘J. M. Martin.. 


Cigars, cigarettes, cheroots ued manufactured 


Cranberries, A. D. M. Cranberry Company.. 
Dates and preparations and extracts of dates, in- 
gluding vinegar made therefrom, Victoria Date 


TRADE MARKS. 


Ale, Albany Brewing Company 
Ammunition, Peters Cartridge Company.. 
Axes, Kelly Ax Manufacturing Company.. 
Badges, Milwaukee Novelty Company 
er, Bartholomay Brewery Company... 


Cle 


: 39.101, 29,102 
and destroying 


ompson 29,069 
..29,076, 29,077 


exican chili pepper, 


id braided, Sil- 


Railway derailing ence, @. Gibbs : 570,596 COMPANY ons ensesacecbaceedeesadsvesicncsas sactsecetes RK 
Railway electric, H.C. Reagan, Jr. + 570. Electrical conductors, high resistance, W. T. 
Railway signal, A. Balschun, Jr - 570,837 Clover & Company wee 29,110 
Railway spike, E. E. Knight.. - 570,601 | Embrocation, Elliman Sons & Company. “71 29,094 
Railway system, G. D. Baldwin. 570.447 | Exercising devices and appliances A &. 
Railway system bitransit, B. F. Carpenter........ ~ 570,451 & Brothers.. 
Railways. magnetic path for underground eiee- Fish, salted and | re - 29,08 
tric, H. C. Reagan, Jr..........6. see eee eee -- 570,566 | Flour, Pillsbury-Washburn Flour Mills igyia Sot. 
Railways, mechanism for cable, L. J. Hirt.. . ,096, 29,097 
Railways, yetarn circuit for electric, G. Kapp..... 570,599 Flour, patent wheat, W.H. Stokes.................. 29,084 
Rasp, W. Sha 570,511 | Flour, wheat, Pillsbury-Washburn Flour Mills 
Razor attachment, M. 8. Jacobson Company 052, 29,083 
Reel or bose su upport. Cc. W. Ruby ‘ Guano, W, Li Ragin.........ccsccecsescsenncsseess 108 
Register. See ReoaeantiG register. Cash regis- Quano. ano, phosphates, manures and’superphosphates, 109 
Ring. “See Key ring. RaSit. conc ccc cee dec casurscacsaansanance a 
Rotary engine, C.G- White.......... 570,584 Guy and Breath (per Faaiea, chewing, Honey Dew |, 
Rotary engine, A.T. & A. R, ison. 570,889 | Hats, boys’ and men’s fur, Beltaire, Lurch & Co! 
Roundabout, A; A a Chris at al.. B10 739 PRUP ss cs scesssaay <.8paees ces 29,061 
afety switch, Jo ristiag. & . Hewitt... ...... ,{ 
Sasb cord holder, c. U. Hannum 570, Hookgand ey e6 Ko i Hewitt - 


Sash fastener. C. Hoffman... 
Sash lock, D.O. Livermore 
sl and saw tooth, circular 

OP casesccsceesduececeeess 


ic properties, Basle 
Echedler. : 


diamond, H. C. Pot- 


Medical compound of antipyretic and 
iss Bencal Works Bind- 


170,564 
Saw filing machine, H. L. Morrell.. 570,732 Mustard, tomato. ateri Wenham’s So ,086 
Scale, portable weighing, J. W. Hunter. .553 | Ozucerite, Kais. Kon. Privilegirte Osterreichische 
Scissors and shears, J. G8 estzen 29,106 
craper and carrier, roa: Paint, roof, T. B. Wall.. . 29,068 
Separating machine, R. J, bite vey paints. JcB. Tees & Company. - 29,107 
Separator. See Centrifugal separator. Coal sep- Perfumery, firm of A. Wright.. « 29,074 
arator. Ore separator Preparation for sore throat hoarseness, coughs, 
Separator, G. W. Cross.. colds and earache, J. A. Ubi 092 
Separator, A. F, Gaiennie. Ribbons, silk, A. Openhym. 064 
Sewing machine, J. T. Hog: | Saive, L: T. Reddeman : ,095 
Sewing machine, Holton & M: Sheetings. drillings, shirtings and 
Sewing machine. E. J. Toof | mont Manufacturing Company ,063 
ewing machine trimming attachment, - B. State Soap, C. Davis & Company. ,070 
cobns 


Sheet metal can, M. Ams 


Shifting apparatus. A.Chavanne ... 
Shingle sawing machine, F. Challoner.. 


Sbutter worker, C,. Wagner 
Sienal. See Car signal. 
Signal holder. 
Skewer pointing machine, ‘1’. 
Sled, logging, J. L. 
Smoke consumer, re M. Arm 
Smoke consumer. J 


Soap holder, O. H. Huebe' 


104 

Spectacles or eyeglasses, fram: 57 Watches, L. Manheimer.. 066 
Speed gear, M. Hopkins........ 570,638 | Yarns, underwear and knit . including hosi- 
Spinning machine topiroil saddle, H. A. Owen... 570,765 ery, Commonwealth Cotton’ Manufacharing. 
Stamp, hand, F. Venm.................eeees eee 570. Company....... y 
Steam trap, expa nsion, H. F. Smurthwaite 570,777 
Steering apparatus, steau, CB. Perley .. 70.1 Soe Se wd 
Stock finishing machine, M. E. Clark.. 570,867 | 4 printed copy of the spoatestion and drawing of | 
Stocking, J. JOSSED..... 0.20.00. eaee 570,807 | any patent in the foregoing lis ist, or any patent in print 
Stone dressing machine, O. T. Dutro... - 570.466 | issued since 1863, will ished from this office for 
Stop device for grinders, etc., safety, J. B. For- 10 cents. In ordering please state the name and number 

Ch 41 Pe ee ee Ae mR 570,848 | of the patent desired, and remit to Munn .¢ Co., 361 
Stopper. See Bottle stopper. Valve stopper. Broadway, New York. Special rates will be given where 


Stopple sprinkling flevice. A. 
Stove, gasolene, £8 . Hutch 
Stove, lamp, W. H. Wilder.. 


Railwa: 
pyrotechnic, W. 


Nylander... 
.M. Kohne 


Soaps, J perfumes, oils and 


29, 
Soaps, pe hort umes, oils and other toilet articles, 


5 


071, 
v. 


ae ie mB eis a 
Od 


570,639 3a Sedeeeeseeeses 
570,577 | Teas, Bryan, ‘Miner & Read. 099 
sianal. 570,458 Teas, Tete Brothers, Bride: Cath ie ‘ ei ,079 
we. "Heo 370,630 Tea, anpae Irwin, McBride, Catherwoo ‘om- 078 
see 570,677 Telbphones, P.C. Burns. + 29,111 
strol oi Transmitters, P. C. Burns... 112 


J. J. Thomsen’s Sons .. 


G. Sanfor 
ins 


Washing, scouring and cleansing. preparation for, 


a large number of copies are desired at one time. 


570,487 | 
0,518 


Stoveor range, Koch & Erbe 
Straw stacker, Huber & Mille 
Street sweeuer, Goschel & Sutt 
Stuffing box for pumps, te, B.C. Butts. 


Swing, revolving chair, J 


oN. & HB. Rohr... 


570,726 
+ 570,505 


Canadian patents may now be obtained by tne in- 
ventors for any of the inventions named in the fure- 
going list, provided they are simple, ata cost of $40 each. 
[ft complicated the cost will be a little more. For full 
instructions address Munn & Co.,361 Kroadway, New 
York. Other foreign patents may also be obtained. 
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Wovertisements. 


ORDINARY RATES, 


| Inside Page, each insertion --75 cents a line 
Buck Page, each insertion ----$1.00 a line 


(For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line—about eight 
| words per line. This notice shows the width of the line, 
and is setin agal ate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure-~ 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week '8 issue. 


OOD or METAL WORKERS 


withoutsteam Dower can save 
time and money by using our 


Footand Hand Power Machinery 


SEND FOR CATALOGUES— 


A—Wood-working Machinery. 
B—Lathes, etc. 


SENECA FALLS MFG. COMPANY, 
695 Water St., Seneca Falls, N. Y. 


AMERICAN PATENTS.—AN INTER- 
esting and valuable table showing the number of patente 
granted for the various subjects upon which petitions 
have been filed from the beginning down to December 
31. 1894. Contained in SCLENTIFIC AMERICAN SUpP- 
PLEMENT, No. 1002. Price. 10 cents. To be had at 
this office and from all newsdeulers 
MACHINE SHOP OUTFITS. TOO 


POWERS FOOT | LS, 
LATHE S.IMASHNES Hor curtis Toots 
\AN LATHE GO. 120 CULVERT ST. CINCINNATI.O. 


SEBA 
BARNES’ 


New Friction Disk Drill. 


FOR LIGHT WORK. 
Has these Great Advantages: 
The speed can be instantly changed from 0 to 1600 
without st: or shifting belts, Power applied 
can be gr: pring to drive, with equal safety, the 
smallest or largest drills within its range—a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue. 
W. F. & JNO. BARNES CO., 
1999 Ruby St., Rockford, 111], 


SHAPERS,PLANERS.DRIL 


For JEWELERS, MACHINISTS, 
and TOOL MAKERS. 


) Price, without clamp, $4 each 
Price,Clamp, - - - $2 * 


GE Send for Circular H. V. 


THE BILLINGS & SPENCER CO., 
Drawer 3, HARTFORD, CONN. 


TRANSITS AND LEVELING INSTRUMENTS. 


PLUMBERS’ IRON LEVEL “*thune."!° 


Plumb. 


Z 5 z Special 
pe lam 19 @® 


device 

giving 
es rise and 
fall of 
| piping. Price $2.25. Size 12 inch. For book on the level 


C. F RICHARDSON & SON, 
Pp. 0. Box 977, ATHOL, MASS., U.S.A. 


FINEST AND FASTEST 


 RIVETT LATHE 


Faneuil Watch Tool Co. 


Boston, Mass., U.S.A. 


With the new attachment, the Rivett Automatic Chuck 
Closer, from 100% to 3004 more work can be done. 


NEW TOOLS... NEW CATALOGUE, 1896 


EMERY WHEEL MACHINES 
THE DIAMOND 


Bench = Cool « Grinder 


Specially designed for sharpening 
Machinist’s Tools. Corundum 
wheels for every variety of work. 

2 Book 15 Free. 
Diamond Machine Co., P. O. Box 885, Biovidenon, R. L 


ARMSTRONG’ ig PIPE = THREADING 
CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters’ Tools, Hinged Pipe Vises, 
Pipe Cutters. Stocics and Lies 
univrersuily acknowledged to be 
THE BEST. 0B send for catalog. 


THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 


BicycLe MACHINERY. 


DROP PRESS, 


Automatic Lifter for Forging. 
1200 Pounds Hammer. 
0B Send for Booklet. 


The Waterbury Farrel Foundry and 


<= 


Machine Company, 

Bank St., Waterbury, Conn., U. S.A. 

The Van Norman e e 

Universal Bench Lathe. 
A Lathe, Milling Machine, 
Screw Cutter and Universal 
Grinder in one tool. The 
best tool made for all kinds 


of small work. Made by. 
<7 Waltham Watch Tool Oo., 

SPRINGFIELD, MASS. 
(SendJsor Catalogue, 


ACETYLENE APPARATUS.—ACETY- 


lene number of the SCIENTIFIC AMERICAN SUPPLE- 
MENT, describing, with full illustrations, the most 
recent, simple, or home made and commercial apparatus 
for generating acetvlene on the large and small scale. 
‘T’he gas as made for and used by the microscopist and 
student; its use in the magic lantern. ‘The new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents. Tobe had at office. 


& ero ee se. 


| Ee 


Scientific American. 


{NovemsER 21, 1896. 


CREAT SPECIAL OFFER 


In making an inventory at the close of our recent Introductory Distribution, we find in stock a few sets of 
The Encyclopedic Dictionary (in cloth and half-Russia bindings only) that are slightiy marred—not 
enough to impair their real value, but sufficient to prevent their shipment as perfect stock at our regular 
prices of $12,00 to $70.00 
a set. here being 
only a limited number 
of these special sets, 
we shall not go to the 
trouble of rebinding 
them, but have decid- 
ed to let them go on 
easy payments of $1 
down und $1 2 month 
until paid at little 
more than half our 
recent very low intro- 
ductory prices. By 
prompt action 
Now, therefore, a 
number of ambitious 
and deserving readers 
who desire a strictly 
up-to-date reference 
library may secure 
one of these special 
sets at about 


Cost of Making 
WHILE THEY LAST 


"Te 
ACHINERY. 
OGUES. 


AT ONCE A DICTIONARY AND AN ENCYCLOPADIA. COST $750,000. 


UY TELEPHONES 
That Are Good--Not Cheap Things 


The Mutual Telephone Co., Petersburg, Va., changed 
a Mason-Maxwell equipment and now are happy with a 
400 “ Western ” outfit. 


Hundreds of similar cases may be cited affecting the 
apparatus of nearly all so-called competitors. 


WESTERN TELEPHONE CONSTRUCTION CO. 
250 South Clinton Street, Chicago 
The Largest Manufacturers of Telephones inthe U.S. 


AC 
rata 


Necktie Electric Lights.. 1.50 
Edison Electric Motors.. 1.00 they are yours for a 
$8 Medical Batteries...... 3% lifetime this easy way 
Induction Coils....... ... 1.75 


\G Electric Bells, finest. 
Dry Batteries, best....... 
Discount to Dealers. 


Our Bicycle Electric Light 
is the best thing that ever 
happened. Catalogue free. 


SS OHIO ELECTRIC WORKS, 
11. S. Water St., 
Cleveland, Ohio. 


HALF A CENTURY OF CYCLES.—AN 
interesting history of the cycle from its origin up to the 
present time. ‘I'ne first crank-driven bicycle. ‘The 
*bone-shaker’’ and its successors. ‘I'he tricycle. The 
modern wheel. Cycle building a science. Points of ime 
rovement, ‘I'he pneumatic tire. A hand and foot escle. 
ith 9 illustrations. Contained in SCIFNTIFIC AMERI- 
CAN SUPPLEMENT, No. 1012. Price 10 cents. Tobe 
bad at this office and from all newsdealers. 
FOR CRUSHING 


a a 
Cheapest to install and 
operate. Capacity guar- 
anteed. Catalogs sent. 
GATES IRON WORKS, 
FOOSE SC SSS SOG 0020 S2 SS) 2 


CHICAGO. 


ONLY $1.00 


with order and §1.00 
per month until paid. 


WE GUARANTEE 


that these volumes. 
except for slight rubs 
or abrasions on the 
binding, are precisely 
the same as thosesold 
at full prices. Yet we 
cannot offer them as 


34 CENTS 
perfect stock; and our 


A DAY 
oss shall be yourgain. 


BUYS IT 
This is 


Positively the Greatest Bargain ever offered in a strictly high-class standard publication. For those 
who are trying to “ get along’ with older and inferior reference works, this is a 
really wonderful opportunity. 


WHAT THE ENCYCLOP-EDIC DICTIONARY IS WHAT THE ABLEST CRITICS SAY 


It contains over 250,000 defined words—nearly | ‘The Encyclopedic Dictionary is a library condensed 
twice as many as the largest ‘* unabridged —giving the | into four volumes; 2 ton of diffusiveness reduced to 
history, derivation, spelling, pronunciation, and varied | forty pounds of quintessence.”—Rev. Dr.Chas. H. 
meanings of each legitimate English word. It is now | Parkhurst, Mar. 9, 1896. 
accepted us an unquestioned authority whereverthe r : 

“It forms in itself a library for the busy man of 


Hnelieh language ta spoken. affairs, the mechanic ambitious to advance himself in 
9 Ly a 
It is one of the best of all Encyclopedias, be- | his line, or the student or apprentice just_ making a be- 


cause practically useful as well as the latest and most ar ‘ g 

scholarly. 50,000 encyclopedic subjects—the Britan- | oink.” —Sclentifle American, Aug. 3, 16%. 

nica has about 27,000. Just think of it! he whole | «Has no superior in any of the qualities that go to make 

range of human knowledge condensed for your instant upa good dictionary. I give the work my hearty com- 
mendation.”— Ex-Judge Noah Davis, Mar. 12, 1896. 


Four massive volumes, weight about 40 pownds. 50,000 
encyclopedic topics, 250,000 words defined (25,000 more than 
any other dictionary). About 5,000 Royal Quarto Pages. 


use by such world-famous scientists as Huxley, Proc- 
tor, and a hundred other educators of hardly less re- 


nown. It is a timessaver tor busy men; a college “lhe work is undoubtedly an exceedingly useful and 
education for plodding students; a brain developer | trustworthy one.’—Sunday School mes, May 
for ambitious mechanics; an inexhaustible treasurehouse | 11, 1895. 


CATALOGUES FREE TO ANY ADDRESS 


oe o= > 
Hoots ee 
CQQHNHNBMRMB VISITS 


*“sMy Well and what came out of it.’’ 
A story by the novelist Frank R. Stockton. 


‘sYour Well and what will come out of it.’’ 
By the 


Pohlé Air Lift Pump 


Bulletins to tell you will be sent on application. 


The Ingersoll-Sergeant Drill Co. 


Havemeyer Building, 26 Cortlandt Street, New York. 


DORMAN’S 
VULGANIZERS 


are used all over the world. 
Exclusive Manufacturers of Steam Ma- 
chines for Rubber Stamps. We also make 
Dry Heat Vulcanizers. Complete outfits 
from $10 to $1,000. All Stamp and Stencil 
Tools and Supplies. Brass and Steel Dies 8 
for all purposes. Scals, Engraving and g¥ 
Die Sinking of all kinds. Established 1860. 
t@ Send for Catalogues. 
co. 


THE J. F. W. DORMAN 
121 E, Fayette st., Baltimore, Md., U.S. A. 


The Bartley Direct Running Saw Mill 


Most complete, compact, 
and substantial Portable 
Saw Mill now on the 
market. Can be set 
up anywhere. 
Cuts all kinds of 
% lumber. Entirely 
a self-contained. 
=eeece NO lost power. 
™ Hundreds in use. 
t@® Write for Illustrated Catalogue. ; 
N. 


WM. BARTLEY & SONS, Mfrs., Bartley Station, 
THE SUBMERGED PIPE LINE ACROSS 


the Willamette River at Portland, Oregon.—By F. and 
A. 8. Riffle. Description of a line of 28inch cast iron 
submerved pipes forming portion of the main line con- 
structed during 1893 and 1894. to supply the city of Port- 
land with pure water from Bull Run, a mountain stream 
thirry miles distant. With 18 illustrations. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1019 
and 10:20. Price 10 cents each. 'I'o be had at this 
Office and from all newsdeulers. 


ALCO VAPOR LAUNCH. 


Engine and helm controlled 
from bow. Latest improved and 
only 12to lmotor now ready for 
the market, 18 to 40 ft. launcbes 
7 2,3,5and7h. p. Nolicensed en- 
gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 


ofintormation for each member of every family. Lt easily 
takes the place of any half dozen other reference books 


* It has all the utility of a superior unabridged diction- 
that could be named. It is truly a family necessity. 


ary, and all the practical usefulness of a 25-volume 
It is an ornament to any library; beautifully gnesclopsdin mithoutits diftusiveness. —Ram’s Horn, 

printed and substantially bound; four great volumes, as 4 

profusely illustrated, costing more than $750,000 | ‘The skill and judgment with which the dictionary 

to produce, and never before offered (except during | and encyclopsedia have been blended can be appreciat ed 

our recent introductory sale) for less than $42.00 | only by compxring lhe Encyclopsedic with other diction- 

to $70.00 a set. aries.”—Public Opinion, Sept, 19, 1895. 

Bring or send £1.00 


HOW TO SECURE THIS GREAT BARGAINS "Go hee] , REMEMBER 


h 

Newspaper Syndicate, 93 Fifth Ave., New York, and hese eee ere Bs moods for 
the entire set of four superb volumes, bound in cloth, will be forwarded. The bal- | those for which we sre get- 
ance isto be paid at the rate of $1.00 monthly for 12 months. ‘I'he first payment § ting regular prices. We euar- 
for either binding is only $1. In sending your first pay ment please designate § antee that the interiors are 
the style of binding you desire, and indicate how you wish the volumes sert, usthe J not injured, and the bind- 
charges for delivery must be paid by the purchaser. Remittances received after J ings of our standard grade. 
this special] lot 1s exhausted will be immediately returned. The limited stock at our § The most serious injury to 
disposal cannot last long. ‘Io protect ourselves against book dealers, etc., we J any set is no greater than 
must decline to send more than 2 setstoany one purty, and in every case we must J might occur in a few days’ 
require the full name and address of each person receiving u set, We have only § usein your own home or of- 
two styles of binding in this lot—cloth and half-Russia—about an equa! quantity §| fice. Asabsolute pro Dfofthis 
ofeach. Orderat once, to make sure. The absolute confidence of the Syn- § statement you may retain 
dicate that the work will be thoroughly appreciated, highly valued and cheerfully § the set for careful examina- 
paid for is clearly shown by sending such a valuable set of books the subscription §| tion for one whole week. If 
price of which is from $42 to $70 on an advance payment of only $1. We reter to | not entirely satisfactory you 
any newspaper in New York. The half-Russia Binding will be sup-] have the rightto return to 
plied for 25c. additional per month, 


NEW YORK NEWSPAPER SYNDICATE °° 


will be promptly and cheer- 
For All Sizes. H U B 


FIFTH AVENUE, 


fully refunded. This ts posi- 
NEW YORK. 


tively the chance ofa lifetime. 


Kor High Speeds. No Heat- 
ing. No Wear. They Save 
Power, Wil, Time. Used 
by Best Machine Builders. 


THE BALL BEARING CO., NO INSPECTION, BOILER.FIRE. HEAT, SMOKE OR ODOR. 


(2 Watson St.,Boston, Mass. MONITOR E AND POWER COMPANY 


A.W PABER 


Manufactory Kastablished 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N.Y. 


Manufactory Established 1761. 


ON A STILL HUNT 


The up-to-date sportsman needs for 


8 E L F c H A R Gl N G success, personal comfort and protec- 


MACHINE tion the 
For School, College or JDEAL HUNTING SHOE. 


‘anned uppers gray color, 
X Ray Wore soft as a glove, tough as steel, cannot 
G2 Circular free. harden. Wide double soles, rubber 
E. S. RITCHIE & SONS, cemented jlomether. - Prac: 
waterproof, flexible, 
Brookline, Mass. easy. The most serviceable 
Established in 1848. 
And Supplies for 


A 


Patented. 


ee” Write for prices. GRAND RAPIDS, MICH, SEND FOR CATALOGUE. 


APOLLO GALVANIZED IRON. 


If you think one make as good as another 
you do not know Apollo. 

No other make is equally soft, flat, of 
uniform gauge, and workable, 


Apollo Iron and Steel Company, 
Pittsburg, Pa. 


PHYSICAL AND SCHOOL APPARATUS 
TOEPLER HOLTZ 


shoe for surveyors and engin- 
eers. Illustrated circulars free 


M. A. SMITH & SON, 


—— 


Draughting 


if Architects, Manufacturers, 29-31 N. 13th St., Philadelphia. 
, Engineers, and Complete Electric 

| n str u m e nts Draughtsmen. Railway with battery 

Marine Vapor Engine Co. Jersey City, N. Je Er New Catalogue free. of polished brass. A 
erfect working model 

FROST & ADAMS CO., Weight 5 pounds. Will 


ELL DRILLING ‘MACHINERY 
\ i MANUFACTURED BY 

. WILLIAMS’ BROTHERS. 
»  ITHACA,N.Y. 
| MOUNTED OR ON’SILLS, FOR 
DEEP OR SHALLOW WELLS, WITH) 


STEAM OR HORSE POWER « 
} SEND FOR CATALOGUE 
PEE AnoRESS WiLitAre” BRO” Trim 


run nine miles on one 
quart solution. Sent 
= on receipt of price, 
$3.00. CARLISLE & 
FINCH, Cincinnati, O. 


39 Cornhill, Boston, Mass. 


Write the Smoothest and 
Laat the Longest. 7 


DIXON’S | 
Mention SCIENTIFIC AMERICAN X R ay A p paratus 


American Graphite 
and send 16 cents for samples 
E.V. BAILLARD, 106 Liberty Street, N. Y 


PENCILS worth double the money. 
JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 
w=@ The FAIRBANKS-MORSE 
vm GAS and GASOLINE ENGINES, 
i STEAM PUMPS, 
FRICTION CLUTCH PULLEYS. 


‘ 3 Send for Engine Cat. “E,” and Pump Cat. “P.” 
Reliable Goods in All Lines. Fart Cincinnatj. Kansas City, 


FAI RBAN K S M 0 RS E & C 0 St. Louis, Louisville, Minneapolis, 
+ s 


St. Paul, Cleveland, Los Angeles, 


“3 my method, $2, 
Be. Occult Forces, 
ic Temple, Chicago 


R . Pe 
. pee ci : “ 
2’rot: by OM, 3. A ans’ 


Indianapolis, Denver, 


Omaha, 
San 


Francisco, Portland, Ore. 
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OF HOME 


REE SAMPLE COPY Stop?’ 


...An Elementary Journal for Students 


of Mechanics, Electricity, Architecture, Mining, 
Plumbing, Heating and Ventilation, Steam 
Engineering, Civil Engineering, and Mechanical 
and Architectural Drawing. 


HOME STUDY, sctanton, Pa 


The Kent Battery Motor or Dynamo 


The only battery motor manufac- 
tured that will run as a dynamo. 
The only battery motor constructed 
sh a drum armature, insuring 
noiseless running and high efficien- 
o Highest grade of workmanship. 
inest experimental machine ever 
put onthe market. Send for catalog 
D. 10 percent. discount until Jan. 


KENT ELECTRIC MFG. CO. 
27 Hermon St., Worcester, Mass. 


BINDERS ¢o 


With the Paragon Binder, SCIENTIFIC 
AMERICAN Can be bound, as received 
each week, in book form. Every paper 
in neat order for reference or future 
reading. Binder guaranteed. 
Cm Sent, postpaid, ‘20 cents each. 

CHAS. 8S. BERRY, 

129 Lincoln Place, BROOKLYN, N. Y. 


@ ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly--52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
t-een pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, lectricity. Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Parents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year -52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollars by 
the publishers; six mouths, $1.50; three months, 81.00. 

Clubs.— Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed,and ccrrectly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
all letters and make al! orders, drafts, etc., payable to 

MUNA & CO., 361 Broadway, New York. 


—_$—_ 


Scentitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith ia 
size, every number containing sixteen large pages full 
of engravings, many cf wnichb are talcen from foreign 
papers anc accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is published 
weekly, and includes a very widerange of contents. : It 
preserts the most. recent papers by eminent writers in 
alj the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography Archsology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineericg, Mining, Ship Building, 
Marine Engineering, Photography, Tecbnology. Manu- 
facturine Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Riography. Medicine, 
etc. A vast amount of fresb and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN & CO., 361 Broadway, New York. 
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Buildirg Edition, 

THE SCIENTIFIC AMERICAN BUILDING EDITION is 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages. forming a large and 
splendid Magazine of Architecture, richly adorned with 
elegant plates and ther fine engravings; illustrating the 
most interesting exampies ot modern Architectural 
Construction and allied subjects. 

A special feature is the presentation in each number 
of avariety ot the latest and best plans for private resi- 
dences. city and country, including those of very mod- 
erate Cost as well asthe more expensive. Drawings ip 
perspective and in coior are given, together with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

‘The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Arcbitectural publication in the world. Sold by all 
newsdeaiers. $2.50 ayear. Remit to 

MUNN & CO., 361 Broadway, New York. 
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Export Edition 
of the SCIENTIFIC AMERICAN, with which is incor. 
porated “LA AMERICA CIENTIFICA E INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished monthly, and is uniform in size and typography 
with the SCIENTIFIC AMERIOAN. Every number con- 
tains about 50 pages, profusely illustrated. Itis the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language 18 spoken. THE SCI- 
ENTIFIC AMERICAN EXPORT EDITION has a targe 
guaranteed circulation in all commercial places through- 
out the world. $3.00a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

(@ Manufacturers and others who desire to secure 
foreign trade may have large and handsc-mely displayed 
announcemen‘s published in this edition at a very 
moderate cost. Rates upon application. 


MUNN & CO. Publishers. 
361 Broadway, New York. 
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100 pages of solid intormat‘on. Just out. (Mention Scientific American.) BE 
ALIVE and send fer one FREE toall countries. Seni stamps for poeage. 

IDEAL MFG. CO.. Drawer A, New Maven, Ct.. U. &. A. 
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furnished to Solve 
material utilized, 

MARINER & HOSKINS, 
Alarms, Telephones, etc. Catalogue free. 
Prices from $1 to $15. 
X Ray Book, 25c., cloth 50c. 
The prices of the different publications in the United 

Export Edition of the Scientific American (month- 

2.50 
in the United States, Canada, and Mexico. 


210 North Main street, 
Bristol, Conn., U.S. A. 
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MECHANICAL a? QURVEYING 
spare time only. {¢ Send for Catalogue. BLACK 
CORRESPONDENCE SCHOOL, Box 447, PATERSON N. J. 
Mi Expert Chemical 
Inventive Problems 
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Experimental Work 
Manufacturers your ores assayed, 
or other products analyzed. Expert advice 
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216 South Clark Street, Chicngo, Il. 
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Scientific American Supplement (weekly), one year, 
COMBINED RATES 

- = 9.00 


TERMS TO FOREIGN COUNTRIES. 


The yearly subscription prices of Scientific A merican 
publications to foreign countries are as fdlows: 
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£8.d. 
Scientific American (weekly), - - - $4.00 016 5 
Scientific American Supplement (weekly) 6.00 14 8 
Building Edition of the Scientific Amer- 
ican (monthly), --« = = © 80 OR 4 
Export Edition of the Scientific Amer- 
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Scientific Americanand Supplement, - 850 11411 
Scientific American and Building Edi- 
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8cientitic American, Scientific American 

Supplement, and Building Edition, - 11.00 2 5 2 


( Proportionate Rates for Six Months. 
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MUNN & CO., 361 Broadway, New York. 
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The Edison Phonographic News 
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A PHONOGRAPH or A KINETOSCOPE 


the great money-earning wonders. Sample copy 10c. 
THE OHIO PHONOGRAPH CO., CINCINNATI, 0. 
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wie Special low prices to boom 
‘ business. 
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> Other sizes, up to 75 lights, 16 c. p. 
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& Co., 30-34 Market St., Chicago, Ill. 


THE FADING OF PIGMENTS.—A PA- 


per by Capt. W. DeW. Abney, discussing the action of 
the various rays of the spectrum upon colors. Contained 


in SCIENTIFIC AMERICAN SUPPLEMENT, No. 1016. 
Price 10 cents. To be had at this office and from all 
uewsdealers. 
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NEW YORK 


A Perfect Typewriter Does 
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“The Beautiful Work of the 
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HY Rembrandt, a Matt Printing-out Paper. 
Nepera Chemical Co., soic manufacturers, NEPERA PARI Now, 


PROPOSALS. 


DEPARTMENT OF PUBLIC WORKS, i 
Sydney, Australia, June 30, 1896. 


SUPPLY of 150,000 tons of steel rails 
and other Permanent Way Materials 
to be Manufactured in the Colony of 
New South Wales. 


Offers are hereby invited by the Government uf New 
South Wales, Australia, and wiil be received by the 
Secretary for Public Works in Sydney, and the Agent- 
General for New South Wales in London, up to 11:30 
o’clock on the 30th day of December, 1896, from persons 
willing to contract for the supply of 150,000 tons of 
steel railsand the necessary quantity of Kish-plates, 
Fish-bolts and Spikes. manufactured in the Colony of 
New South Wales, out of iron ore and other neces- 
sary minerals the natural product of, and with coal, 
coke, or other fuel, smelted, gotten and raised within 
the said Colony, uponthe Terms and Conditions which 
can be seen at the Offices of the Minister for Public 
Works, Sydney (or the Agent-General for New Soutb 
Wales, London), 

J. H. YOUNG, 
Minister for Public Works. 
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FOR ADDING, tallying, verifying, mental adding, 
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Developed and toned as fast as the printing frames can be filled. A choice of tones more 
beautiful than can be produced on any other paper. Permanent prints. The greatest paper 
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and three sample prints. Nepe ra Platinoid, Enameled and Rough Bromide Papers are 


emarket. Nepera P QO P, an insoluble gelatine aper. 


—> 
—» 
—> 
—> 
—> 
— 
— 
— 
—> 
—> 
— 
—> 
— 
—- 
=a 
—~sae 
— 
— 
— 
— 
—» 
—> 
\ 


for inventors. 


Designs, Patents 
Assignments. 
Patents, etc. 
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ATENTS! 


MEssRS. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
ments, and to act as Solicitors of Patents 


In this line of business they have had neari 
years’ experience, and now have unequaled facilities 
he preparation of Patent Drawings. Specifications, and 
the prosecution of Appiications for 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the 
Copyrights for Books, Labels, 
and Reports on Infringements of Patents. All business 
intrusted to them is done witb special care and prompt- 
ness, on very, reasonable vere: 
pamphlet sent free of charge on application, con- 
taining full information about Patents and how to 
cure them; directions concerning Labels, Copyrights, 
Appeals, Reissues, Infringements. 
Rejected Cases. Hints on the sale of 


We also send, free of charge. a Synopais of Koreign 
Patent Laws showing the cost and met in 
Patents in ali the principal countries of the world. 


MUNN & CO., Souicitors of Patents, 
361 Broapway, New York. 


BRANCH OFFICES. — No. 622 and 624 F Street. Pacitic 
Building, near 7th Street. WASHINGTON, D.C. 
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Power’ 


LAUGHING CAMERA. (06, 


The latest invention in Cameras. You look 
through the lens and your stout friends will look 
like living skeletons, your thin friends like Dime 
Museum fat men, horses like giraffes and in fact W 
everything appears as though you were living in \ 
another world. Each camera contains two strong 
lenses in nestly finished leatherette case. The lat- 
eatmirth-maker on the market; creates bush- 
els of sport. Catslogue of 1.000 novelties 
and sample camera 10c, 8for 25¢., 12 tor 
900. mailed postpaid, Agents wanted, 
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CROOKES TUBES AND ROENTGEN’S 


Photography.—The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 181. 189, 238. 243. 244, 792.795, 
905, 980.1050, 1054, 1055, 1056, 1057, also 
SCIENTIFIC AMERICAN. Nos. 7, 8, 10 and 14, vol. 74. 
These profusely illustrated SUPPLEMENTS contain a 
most exhaustive series of articles on Crookes tubes and 
the experiments performed with them. Among them will 
be found Prof. Crookes’ early lectures, detailing very 
fully the experiments which so excited the world, and 
which are now again exciting attention in connection 
with Roentgen’s photography. Price 10 cents each 
To be had at this office and from all newsdealers. 


WOODEN TANKS. 


For Railroads, Mills and Manufactories. 
Builders of Stee) Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 
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Kansas City, Mo. 
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THE ORNAMENTAL IRON INDUS- 


try.—Description of the method of manufacturing 
wrought iron into ornamental and artistic forms, With 
Qillustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 1020. Price 10 cents. ‘To be had 
at this office and from all newsdealers. 
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DEAFNESS & HEAD NOISES CURED. 
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end to F, Hiscox Co., 858 B’way, N. Y., for Book and Proofs 
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H. H. FRANKLIN MFG. CU., Syracuse, N.Y. 
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SCIENTIFIC AMERICAN SUPPLE- 
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Sample can, Twenty-five Cents... Ask for booklet 
"OTTO GOETZE, uf Broad Street. New York, N. ¥, 


Experimental Science 


GEO. M. HOPKINS. 


Seventeenth Edition. 
REVISED AND ENLARGED. 


840 pages, 782 fine cuts, substantially and 
beautifully bound. Price in cloth, by mail, 
$4. Half morocco, $5. 

This splendid work is up to the times. 
It gives young and old something worthy of 


thought. It has influenced thousands of 
men in the choice of acareer. It will give 
anyone, young or old, information that will 
enable him to comprehend the great im- 
provements of the day. It furnishes sug- 


gestions for hours of instructive recreation. 
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ORDINARY RATES. 


Inside Page, ench insertion -- 75 cents a line 
Back Page, each insertion ---- $1.00 a line 


(For some classes of Advertisements, Special and 
Higher rates are required. 

‘fhe above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week’s issue. 


Cribune » Biever 


Tested and True. 


The Easiest Running Wheel in the World. 
(3 Send for Catalogue. 
ERIE, PA. 


THE BLACK MFG. CO., 


Nickel Silver 
Watches — 


We are casing all sizes of movements in this 
new metal, It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added, 


Our 797 Model 


Trump Cyclometer, 


the 10,000 mile wheel recorder, 
are all shown in our new catalogues, which 
will be sent to all. 


The Waterbury Watch Co. 


WATERBURY, CONN. 
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CHARTER GAS ENGINE CO. 
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This Company owns Letters- 
Patent No. 463,569, granted 
te Emile Berliner Novem- 
ber 17, 1891, for a combined 
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covering all forms of ; 
Microphone Transmitters 
or contact Te's-* 


LIMITED TO 
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HURRY UP! 


A Most Sensible Gift for Your Family or Friends) =~:<2- 


For Use in Your Home or Office, or to as ist the Children in their Studies, no 
other Reference Book in the World compares with the New 


AMERICAN STANDARD 
ENCYCLOPEDIA, 


Edition of November 1, 1896. The finished work of more than 100of the world’s greatest scholars, 
educators, scientists and specialists, condensed for the use of busy people. 


Yours for 


Cents 


The cut on the left 
shows sample vol- 
umes of the hand- 
some 


Cloth Style 
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, AMERIZAN 
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Half-Russla Style 


which shall be yours 
for 9 monthly pay- 
ments of $l each or 


$7 Cash with Order. 


A SUPERB REFERENCE LIBRARY 


covering the entire range of human knowledge, invention and discovery up to the present day, including the 
Arts, Sciences, History, Biography, Philosophy, Astronomy, Meteorology. Geography, Naviga- 
tion, Geoloes Exploration, Botany. Agriculture, Commerce, Finance, Zoology, kin 
Physiology, hemistry, Electricity, Law, Medicine, Theology, Statistics, etc. 


JUST OFF THE PRESS! 


The new American Standard Encyclopedia is brought. right down to the date of its issue and contains 
hundreds of articles on subjects on which all the older reference works are necessarily silent. It is also a superior 
Pronouncing Dictionary, giving all words in general use, carefully defined. Its contents embody a Biograph- 
ical Dictionary, a Gazetteer of the World. a Glossary of Technical Terms, late Census Reports, an Atlasof the 
whole Globe, and # rich storehouse of general, practical. up-to-date information—scientific, historical, military, 
social and civil—all arranged and classified in convenient form for ready reference. 


U N T | L Secures Immediate possession of this 

superb library. Balance payable $1.00 

D c 31 monthly for 6 months- about 3 cents a 
ec. day. Total Only $7.00. 

IT IS THE VERY LATEST OF ALL REFERENCE WORKS. Thesearesomeof the live topics 
that are treated with 1896 accuracy and freshness, viz: Argon, X-Rays, Atlanta Exposition, Li Hung 
Chang, Nansen’s and Peary’s Arctic Explorations, Horseless Carriage, Air Ships, Color Photo- 
graphy. Free Silver, Electrical Science, Acetylene, Prof. Roentgen, Skiagraphy, etc. On these 
and a thousand other important topics of to-day the older books say nothing or are years behind the age. This 
great new work is an absolute necessity to all who want to keep abreast of the times. 

IT IS MAGNIFICENTLY ILLUSTRATED THROUGHOUT with beautiful colored maps of every 
country onthe globe, superb charts bearing Upon anatomy, mineralogy, entomology, zoulogy, fossils, electrical sci- 
ence, ordnance, etc., besides the countiess woodcut engravings that graphically ilustratethethousanda of subjects 


OUR GREAT SPECIAL OFFER FOR INTRODUCTION 


As a means of quickly introducing and popularizing this peerless home reference library, we have decided to 
distribute a few advance sets in each community, regurdless of costxnd purely as an advertising project. We 
know that every set so placed wil) prove an advertisement of the greatest power, and lead to hundreds of sales at 
paying prices. Comparison with any and all other reference works will quickly demonstrate the immeasurable 
superiority of Our grand new work. This distribution will occur during December only. On January 1 prices 

We reserve the right to withdraw this offer at uny 


Vouume || Vorymell: 


nology, 


will be advanced to regular rates—819.00 to $31.00 a set. 


time without notice, in which case money will be returned without cost to sender. 
Send $1.00 to American Newspaper Syndicate (address below) and the entire 
® set will be forwarded, Subsequent payments to be madeas follows: On cloth 


H OW T0 0 RD E R *®* style, $1.00 a month for 6 months ; on Half-Russia style, $1.00 a month for 8 


months. When ordering be sure to state style of binding wanted (we recommend the Half-Russia) with full ship- 
ping directions. All transportation charges to be paid by purchaser. Books guaranteed as represented or 
first payment refunded if set is returned within ten days. Werefert oany newspaper orbank in Philadelphia 


SPECIAL TO CASH BUYERS: If cash in full be sent with order, prices will be $5.00 for cloth style, 

$7.00 for Haif-Russia, until Dec, 24 only. Book of Specimen Pages mailed free upon request. 
CAU TION ¥ ‘We are the sole publishers of the new American Standard Encyclopedia, 
= and can assume no responsibility for any orders except those sent directly to us. 
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other, is at the bottom of each title page. 
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50% over what is offered by competing houses in our line 
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Safest, cleanest and 83", est power boat built. 
No «more or smoke’ * boiler, no elec- 
ae “ader pressure. 
se power 

t 


FELT & TARRANT MFG. CO. 
62-56 ILuNnois ST. GHicago. 


—— 
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PHOTOGRAPHIC 
SIMPLICITY 


Is embodied in the Pocket Kodak. 
EASTMAN KODAK CO, 
Rochester, N. Y. 


PRIESTMAN SAFETY OIL ENGINE 


“A thoroughly successful commercial En- 
gine usinga ‘Sate Ou.”—Franklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable, Sate, Economical. 
and Convenient. Chosen by 
Nine Goverrments. Used for 
nearly every purpose. 


PRIESTMAN & CO.. Incorp’d, 


530 Bourse Bldg., PHILADELPHIA, PA. 


This beats Wind, Steam, or Horse 
Power. We otier the 
WEBSTER 2 actual horse power 


GAS ENGINE 


for 8150. less 102 discount for cash, 
Built on iu terchangeabie plan. Built 
of best material. Made in lots of 100 
therefore we can make the price. Box- 
ed for shipment. pr eight pounds. 
_ Made for Gasor Gasoline. 

@ Write for Spectal Catalogue. 


WEBSTER WM’F’G CO. 
1074 West 1th Street, CHICAGO. 


POWER? POWER?? POWER!!! 


Fifty per cent. increase at 
no additional expense. 


Victor Vapor Engine. 
Emphatically the Twentieth 
Century Gas Engine. 
Send stamp for catalogue\A” 
Reliable agents wanted. 
THOMAS KANE & CO. 
64-66 Wabash Ave., Chicago. 


“WOLVERINE” @AS «*° GASOLINE 
ee ape, ENGINES, Sia MaRine. 


The “ Wolverine” is the only re- 
versible Marine Gas Engine on 
tbe market, It is the lightest en- 
gine for its power. Requires no 
licensed engineer. Abso- 

MB utely safe. Manufact’d by 
WOLVERINE MOTOR WORKS, 


12 Huron Street, 
GRAND RAPIDS, MICH. 


THE IMPROVED GAS ENGINE. 


Two cylinders in one casting. 
Occupies less space and weighs 
less for its power than any engine 
made. Can be used wherever pow- 
er is required. Either sta- 
tionary or marine. No fire. 
No heat. No smoke. Noli- 
censed engineer required. 


7” Send for catalogue. 


SINTZ GAS ENGINE CO., 
Grand Rapids, 
Mich., U.S. A. 


AT iu) ) é owing vis ony seer 2 pene BulaerTeald 
4 


Sca-es of all v.rietiea ard 100: other articles 
Liststree. Cuicaco Scare Co. Chiengo Il, 


OLDS SAFETY | 
VAPOR ENGINES 


FREE from cams, 
gears, rockarms and 
complications. 


Greatest simplici- 
ty, efficiency, and 
durability. Get cat- 
alogue by sending 2 
2cent stamps. 

P. F. OLDS & SON, = 
The Gasoline EngineBuilders, Box 418, 


At the Late Horse Show 


very, many of the prize winning an- 
imals lacked one thing—the firm, 
secure tread that comes from confi- 
dence in the shoes worn. The 
“SURE STEP” HORSE SHOE 
bas a hard rubber tread that grips 
the most slippery surface and pre- 
vents the horse stumbling. Applied 
cold to the hoof. Price $2.00 per set. 
Send for descripttwe circulars to Mfr., 


FRED’K W. HAHN, 358 Grand Street, New York City. 


LANSING, MICH 


IT CAN HIT BACK, 


and it’s the best home exercise 
to develop the muscle. Small 
but effective. 


The Portable Striking Bag 
can be used by either sex—any 
age. Stands m corner when 
not in use. §@~ Send for free 
Wustrated catalogue to 

HAWTHORNE & SHEBLE, 

Public Ledger Building, 

PHILADELPHIA, PA. 


ELECTRO MOTOR, SIMPLE. HOW TO 
make. By G. M. Hopkins. —Description of asmall electro 
motor devised and constructed witn a view to assisting 
amateurs to make a motor woich might be driven witn 
advantage by a current derived from a »attery, and 
which would have sutiicien: power to operate a foot 
lathe or any mactine requiving mt Over One man Power. 
With 11 figures. Con VNTIPIC AMERICAN 
SUPPLEMENT. No. 64 s a ne had at 


this orice and frem all 


JESSOP eee eee ST 


WM JESSOP & SONS L2 9} JOHN ST. NEW YORK 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS. 
| ENFU JOHNSON & CO.’S INK, Tenth and Lombgrd 
sts., Philadelphia, and 47 Rose St., opp. Duane, New ¥ th. 


